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PREFACE. 


THERE have been so many requests for a work on the intestines 
and lower alimentary tract, and my earlier book on the stomach and 
upper alimentary tract having met with such a gratifying reception on 
the part of the profession, [ have felt it a duty to write this volume. 
In observing this obligation, a real responsibility goes with it, one I 
would not have met fairly by presenting simply a compilation of the 
various subjects. Most of the text-buoks on digestive disorders are toa 
great extent on this plan, and while perhaps they meet a desire which 
my work on the stomach, and now this one on the intestines, will not, 
nevertheless I feel that the personal equation to and the experience in 
the subjects outlined are, after all, the higher standards for an author 
to assume. There will be found in this volume the work of others 
which I am aware is superior to mine, which I hope to advance still 
further. There are presented exceptions, additions, and different points 
of view to many who have worked and written on the subject, and 
some of the matters rather generally accepted will be here presented 
in modified form. The list of subjects has suggested to me that con- 
siderable detachment offers the easiest plan of presentation, and in a 
few of them, the only one. This division is regrettable to me, because 
in this field of work one disease or disorder often is interwoven with 
another. Were the subjects few or simple, a picture of the whole 
might be made, but their complexity and variety is such that this is 
not entirely possible in a book, although it may be when teaching 
personally in contact with cases and ample laboratory facilities. Still, 
I have done my best to correlate the subjects and to so write upon them 
that the work will continue to serve as a guide, for it has been my 
intention to keep the context as clinical and close to the actual cases 


as possible. 
ANTHONY BASSLER. 
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CHAPTER I. 
Topographical and ideaatdil Hh Anatomy. 


THE att INTESTINE. 


THE small intestine is divided into the duodenum and the jejuno- 
ileum. The average length in the male is 6.8 meters (22 feet 
6 inches), and in the female nearly 15 centimeters (6 inches) more. 
This excess, however, is probably of no importance. In the 
male the extremes are 9.7 meters (31 feet 10 inches) and 4.7 meters 
(15 feet 6 inches). The outer wall of the tube is regular, without 
sharp folds or sacculations beyond the duodenum. The circumference 
is greatest in the duodenum (not always at the same point), beyond 
which it gradually decreases, the diameter of the gut at its lower 
end being nearly one-third smaller than at the beginning. 

The small intestine, like other parts of the alimentary tube below 
the diaphragm, consists of four coats, the mucous, the submucous, 
the muscular and the serous. : 

The muscular coat, in addition to the glandular structures, 
possesses folds and villi that not only greatly increase its surface, but 
also contribute peculiarities which aid in differentiating typical 
portions taken from various regions. The epithelium covering the 
free surface consists of a single layer of cylindrical cells which ex- 
hibit a striated cuticular border next to the intestinal lumen. In many 
places, especially over the villi, mucus-producing goblet-cells with 
the ordinary epithelial elements are found. The tunica propria of 
the mucous coat resembles lymphoid tissue, being composed of a 
connective-tissue reticulum containing numerous small round cells 
similar to lymphocytes. This stroma fills the spaces between the 
glands and forms the core of the villi over which the epithelium 
stretches. The deepest part of the mucous coat is comprised by 
the muscularis mucosz, in which an inner circular and an outer 
longitudinal layer are distinguishable. 

The villi are minute projections of the mucous membrane, barely 
visible to the unaided eye, and their presence imparts the character- 
istic velvety appearance to the inner surface of the small intestine. 
They are more numerous in the duodenum and jejunum and less 
frequent in the ileum. They appear in the duodenum immediately 


(1) 
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beyond the pylorus, but reach their greatest development in the 
second part where they measure from 0.2 to 0.5 millimeters in height 
and from 0.3 to 1 millimeter in breadth. In the jejunum they are 
conical and somewhat laterally compressed, while in the ileum their 
shape is cylindrical, filiform, or wedge-like. The villi are projections 
of the mucous coat alone, and consist of a framework of the lymphoid 


Fig. 1.—Section through the small intestine of a dog. A, The mucous 
membrane. 8, The submucosa. C, The circular muscle tibers. D, The long 
longitudinal muscle fibers. E, The peritoneum, Note the lacteal vessels in 
the left villus, the Pig channel in the center, and the communicating 
lymph vessels through the internal muscular coat. 


stroma-tissue, covered by columnar epithelium, which supports the 
absorbent and the blood vessels, together with the involuntary 
muscle. Each villus is supplied by one to three small arteries, 
derived from the vessels of the submucosa, which break up into a 
capillary network lying beneath the peripheral layer of the stroma. 
The blood is returned usually by a single vein, which, beginning at 
the summit by the confluence of capillaries, traverses the central 
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part of the villus and becomes tributary to the larger venous stems 
within the submucous coat. 

The absorbent, chyle-vessel, or lacteal, is the lymph-vessel 
occupying the center of the villus and is surrounded by muscular 
tissue and blood capillaries. The muscular tissue within the villus, 
prolonged from the muscularis mucose, forms a layer of slender 
fiber cells, longitudinally disposed, which surrounds the central chyle- 
vessel, and serves to empty the contents of the lymphatic vessels 
by contraction. 


 2.—Human small intestine showing villi; base structure and 
portion of the submucosa. x70. 


vulz conniventes, within the duodenum and the jejuno- 
atly increase the secreting and absorbent surface of the 
@mbrane; they also retard the passage of the intestinal 
eby facilitating the digestive processes. These trans- 
gin in the second part of the duodenum ‘and consist of 
| which involve not’ only the entire thickness of the 
contain a central supporting projection of the submucous 
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In the structure of this part of the intestine are found glands, 
which have been divided by anatomists into true and false ones. 
The former are secreting glands, known as the glands of Lieberktthn 
and of Brunner; the latter are more or less extensive accumulations 
of adenoid tissue, and are appropriately spoken of as lymphatic 
nodules or follicles. 

The glands of Lieberkiihn are simple tubular depressions which 
are found not only throughout the entire small intestine, but in the 
large as well. They are closely set, narrow, and extend through the 
thickness of the mucous membrane as far as the muscular layer. 
They are lined by a single layer of columnar cells directly continuous 
with those covering the villi. They take no part in the absorption, 
never containing any fatty particles during periods in which such 
substances are seen within the epithelium of the villi. 

The glands of Brunner are often spoken of as the duodenal 
glands, and are limited to the first division of the small intestine. 
They begin shortly beyond the pylorus, where they are most numer- 
ous and extensive, and gradually decrease in number and size, being 
sparingly present beyond the opening of the bile-duct and entirely 
wanting at the lower end of the duodenum. These glands are 
supposed to be direct continuations of the pyloric glands of the 
stomach, with which they agree in all essential details. The Brunner’s 
glands chiefly occupy the submucosa, the migration taking place at 
the pyloric ring. The duodenum, therefore, possesses a double layer 
of true glands—those of Lieberkiihn within the mucous coat, beneath 
which, in the submucosa, lie those of Brunner. It is more than 
probable that the glands of Lieberkithn are not concerned in diges- 
tion, while those of Brunner have some function, the nature of which 
has not been accurately found out. 

Lymph-nodules are found separately or collected into considerable 
masses known as Peyer’s patches. The solitary nodules vary greatly 
in number and size, sometimes being present in profusion in all 
parts of the small intestine, at other times. almost wanting. They 
are most numerous in the middle and lower parts, and appear as 
small whitish elevations, spherical or pyriform in shape, Villi are 
wanting over the prominence of the nodules. Peyer's patches are 
collections of solitary lymph-nodules, the individual follicles being 
blended by intervening adenoid tissue. They, like the solitary glands 
are most numerous in the lower half of the small intestine, especially 
near the lower end of the ileum. They are usually found in bunches 
of about thirty although as few as eighteen and as many as eighty- 
one have been counted. 
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The submucous coat is lax, but not enough to allow the dis- 
placement of the valvulz conniventés, except at the lower part. It 
contains the blood- and lymph- vessels and the nerve-plexus of 
Meissner. 

The muscular coat, about 0.4 millimeters in thickness, consists 
of an outer longitudinal and an inner circular layer. The latter 
is some two or three times as thick as the former, and is rather 
regularly arranged. The thin longitudinal layer, thickest at the free 
border, is often imperfect, especially at the attachment of the mesen- 


Fig. 3—Section thro a solitary gland from the small 
til of a dog. 1) 


tery, The muscular layer diminishes in thickness from above 
downward. ; 

The serous coat, with the exception of that of the duodenum, 
completely surrounds the gut except at the line of attachment of the 
mesentery, where the two layers of peritoneum diverge, leaving an 
uncovered space between them just large enough for the passage of 
the vessels and nerves. 

The blood-vessels supplying the small intestine are distributed 
to the walls of the tube in a manner closely agreeing with the 
arrangement found in the stomach. The same general plan also 
applies to the large intestine. The arteries, dfter supplying the serous 
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coat, penetrate the muscular tunic to reach the submucosa. Within 
this, branches arise, which in conjunction with those directly given 
off during the passage through the muscular coat, supply the mus- 
cular tissue. The larger and more important arterial twigs from 
the vessels of the submucosa enter the mucous coat, in which they 
break up into capillaries forming a network surrounding the gland- 
tubules and supplying the muscular and stroma tissue; others pass 
directly toward the villi, which they enter and supply by capillary 
networks occupying the periphery of the projections. The veins 
commence within the mucosa beneath the epithelium, and gradually 
enlarge as they descend, and become tributary to the large veins 
within the submucosa. The latter follow the arteries in their passage 
through the muscular tunic, uniting to form the larger emergent 
venous channels which ei ails the arterial trunks between the 
peritoneal folds. 

The lymphatics of the small intestine, known as the lacteals, 
from their conspicuous milky appearance when filled with emulsified 
fat during certain stages of digestion, begin as the absorbent or 
chyle-vessels within the villi. In addition to these, radicles com- 
mence within the stroma-tissue of the mucosa, in which the lym- 
phatics form a plexus in the plane of the muscularis mucose. The 
emergent lymphatics form larger vessels within the Serous coat, 
which pass to the lymph-nodes situated between the peritoneal layers, 
and from these smaller lymphatic masses efferent vessels converge 
to the larger mesenteric lymph-nodes at the root of the mesentery. 

The nerves supplying the small intestine, derived from the solar 
plexus and consisting of both medullated and non-medullated fibers 
from the cerebrospinal and sympathetic systems, closely follow the 
disposition observed in the stomach. After piercing the other longi- 
tudinal layer they form the intramuscular plexus of Auerbach, con- 
sisting of both varieties of fibers and microscopic sympathetic ganglia. 
The nerves then pass obliquely through the circular muscular layer 
and form within the submucous coat the plexus of Meissner. From 
the latter, non-medullated fibers enter the mucous coat and are 
distributed as periglandular and subepithelial networks, as well as 
supplying the muscular tissue, in which, according to Berkeley, 
additional special end-organs exist. 


THE DUODENUM. 


The duodenum is the beginning of the small intestine. It 
describes a C-shaped course, the open portion of the C pointing 
upward and to the left. The part beginning immediately at the 
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stomach is free, but a little farther back this portion of the gut is 
suspended from the liver by the duodeno-hepatic ligament, which is 
the free border of the lesser omentum, containing the portal vein, the 
hepatic artery, and the bile-duct with the connective tissue about 
them. The duodenum is therefore nearly a ring, suspended at two 
points; one, at the duodeno-hepatic ligament; second, at the duodeno- 
jejunal angle. This portion of the intestine is divided into four 
parts. 


Fig. 4—Human duodenum, showing villi. 


The first part is often egg-shaped, narrowing at the ends. Its 
main direction is backward, slightly-upward and to the right reaching 
the first lumbar vertebra. It is movable according as there is 
contents or absence of contents in the stomach. The second part 
descends vertically, forming an acute angle with the first. It is bent 
so sharply that a fold of the entire thickness often projects into the 
gut at this point. It lies on the right side of the vertebral bodies 
beside the vena cava, and borders the head of the pancreas, which it 
may overlap in the front. In this portion of the duodenum, the bile 
and pancreatic ducts open. The third part curls around the spinal 
column, passing forward to its front and then to the left with a slight 
ascent till it reaches the aorta, and helps to enclose the head of the 
pancreas, The fourth part begins at an obtuse angle with the third 
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and ascends in front of the spine to the top of the second lumbar 
vertebra. It overlaps the aorta and usually ends directly over it, or 
just at its left edge. The duodenum ends in a sharp turn, the duodeno- 
jejunal flexure. The very top of the gut at the bend is suspended 
from the left crus of the diaphragm and from the areolar tissue about 
the celiac axis by the duodenal suspensory muscle of Treitz, a small 
triangular band of muscular and fibrous tissue, which reaches the gut 
where it is covered by peritoneum, and is said to join the layer of 
longitudinal muscular fibers. ; 

The shape of the duodenum allows food to rush through it from 
the stomach, as well as fluid poured into it from the liver and 
pancreas to accumulate, and thus acts as an S-trap to prevent the 
passage of gases from the intestine into the stomach. The first part 
of the duodenum is covered by peritoneum; the second and third 
parts may be said to be posterior to it, while the fourth is mostly 
covered. The interior of the duodenum is smooth in the first part and 
overlies the glands of Brunner. The villi are small at the beginning, 
but soon attain their complete size. In the second part, in the back 
or inner wall is found the bile-papilla, about 8.5 to 10 centimeters, 
or 3% to 4 inches beyond the pylorus, or rather below the middle, 
through which the common bile-duct and the duct of the pancreas 
pass to open by a common orifice. It is guarded by a papilla which 
is almost always overhung by a valvular fold. The accessory duct 
of the pancreas often opens 2 or 3 centimeters above the main one 
through a much smaller and inconstant papilla. 

The blood-vessels are derived from the celiac axis. The stomach 
is supplied chiefly by the gastric and splenic arteries, and the duo- 
denum by the hepatic with the help of a recurrent branch from the 
superior mesenteric. 


THE JEJUNO-ILEUM. 


The jejuno-ileum comprises that part of the small intestine 
between the duodenum proper and the cecum. It is encased by the 
various coats of the peritoneum and attached to the posterior abdomen 
by means of a mesentery. The free or intestinal border of the 
mesentery is some 6 meters or about 20 feet long. Near its 
origin, in the first six inches of the intestine, the mesentery reaches 
a breadth of from 12 to 15 centimeters (5 to 6 inches). At the lower 
end its breadth is more uncertain, being usually slight, only from 
2.5 to 5 centimeters for the last six inches. It increases with age, 
presumably concurrently with the increase of girth. The mesentery 
contains vessels and nerves as well as lymphatic nodes between its 
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folds; these structures may lie in a considerable mass of fat, adding 
to the thickness, which is much greater on account of the size and 
number of the vessels, in the upper part than in the lower. 

The arteries of the jejuno-ileum are branches of the superior 
mesenteric, which enter the mesentery below the pancreas. The 
vessels for the gut are straight ones arising from the arterial arches. 
They run without anastomoses to the edge of the gut, where they 
break up into bunches of slightly diverging branches. All of these 
usually go to one side of the gut, each alternate vessel taking a 
different side, although sometimes a vessel may send branches to 
both sides. Anastomoses in the walls of the gut between the branches 
of neighboring arteries are not numerous, and occur only between 
very fine vessels, except opposite the mesentery, where vessels of the 
different sides meet. The distribution of the veins is essentially the 
same. 

The lymphatics are large and numerous, and empty into the 
mesenteric nodes with which they connect. These nodes vary in 
number from one to two hundred, the largest lying near the root of 
the mesentery, from which position they grow smaller as they ap- 
proach the free edge. The nerves of the entire small intestine 
are from the solar plexus. They receive many cerebrospinal fibers 
through the splanchnics. : 

There is a protrusion from the ileum, shaped like the finger of a 
glove, which is known as Meckel’s diverticulum. It is the remnant of 
the vitelline duct, which at an early stage connects the gut with the 
yolk-sac. It springs most frequently from the free border of the 
bowel, sometimes however, from the side, and as a rule, but not 
invariably, is composed of all the intestinal coats. Its location is 
within 1 millimeter (on an average 82 centimeters) of the cecum. 
The diameter of the diverticulum is usually that of the gut, but it 
may be less and it may taper into a conical form. Its length may be 
as long as 17.5 centimeters (7 inches) although usually it is half 
that, or even less. As a rule, its end is free, but often a delicate 
band extends from its apex to the umbilicus or to some of the 
contents of the abdomen, most often to the mesentery. 


THE LARGE INTESTINE. 


The large intestine is distinguishable from the small, not so much 
by its greater size, as by being sacculated excepting perhaps at the 
sigmoid flexure. The length of the large intestine from the root of 
the appendix to the beginning of the rectum is, according to Treves, 
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about 1.4 meters (4 feet 8 inches) in man and somewhat less in 
woman, The extremes are 2 meters (6 feet 6 inches) and 1 
meter (3 feet 3 inches). Excluding the dilated part of the rectum, 
the capacity decreases from above. The diameter, however, owing to 
the extreme contraction is very uncertain. 


free band —_ ascending colon 
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lower lip of vatve: 


vermiform, process 
Fig. 5—The ileocecal valve, (Sobotta-McMurrich.) 


The structure of the mucous coat of the large intestine agrees 
essentially with that of the small, the chief difference being the 
absence of villi, in consequence of which the velvety appearance 
imparted by the latter is not seen in the colon, The valvulz conni- 
ventes are also wanting, although there are projections into the large 
gut involving all or a part of the coats internal to the serous tunic. 
The glands of Lieberkiihn resemble those of the small intestine, but 
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are larger and form a more regular and less interrupted layer of 
parallel tubules. The largest ones are found in the rectum where 
they are conspicuous about the glands of Lieberkiihn. In the colon 
is a lining in which a large number of goblet-cells are found, which 
often exist in such profusion in the middle and upper part of the 
tubules that the ordinary cells are almost entirely replaced. The 
presence of a large number of goblet-cells accounts for the consider- 
able amount of mucus normally poured into the large intestine. 

The lymphatic tissue occurs in definite nodules only, Peyer's 
patches being absent within the large intestine. 

The muscular coat consists of a thicker layer of internal circular - 
fibers and of an external longitudinal one, the fibers of which are in 
most places collected into three bands. Beginning in the cecum and at 
the base of the vermiform appendix, the three bands, or teniz, con- 
tinue along the large intestine as far as the sigmoid: flexure, over 
which, and the rectum, the bands become only two and are no longer 
sharply defined. In the rectum one is on the front, and the other, 
the stronger, behind. The circular fibers increase greatly toward 
the end of the rectum. 

There is nothing special to be added regarding the serous coat, 
excepting that, fringing the colon there will be found bags of peri- 
toneum containing fat, which are known as the appendices epiploice. 
They are found particularly on the inner aspects of the ascending and 
descending colon and on the lower one of the transverse colon. 

The first part of the colon is called the cecum, or blind gut, and is 
the part hanging downward at the junction of the ileum and colon, 
from which the vermiform appendix arises. The ileum opens into 
the large intestine by a transverse orifice placed internally and some- 
what posteriorly. From the top of the ileum a deep furrow passes 
posteriorly partly around the gut, and a less marked one is found in 
front. The average length of the cecum in the adult is between 6 and 
7 centimeters (about 214 inches) and its breadth about 8 centimeters 
(3% inches). In the adult, the bands of the colon are continued into 
the cecum and terminate at the origin of the appendix. One band is 
in front and the other two externally and internally at the back. 
There are two chief forms of cecum, with several minor modifications ; 
the first is a persistence of the fetal type, in which the cecum has the 
shape of a cornucopia bent to the left with the tapering end continued 
as the vermiform appendix. The other, which is the usual, occurring in 
from 91 to 94 per cent. of adults, is due to the part between the 
external and the anterior band growing out of all proportion, so that 
the pouch between them becomes the lowest part, apparently the 
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apex, the appendix arising from the internal posterior side near to 
the ileum. 

The end of the ileum is thrust in between the cecum and the 
colon at an angle. The ileum, near to its end, lies between the surface 
of the cecum below and the lower swelling of the colon above ; thus 
the upper of the two lips of the elliptical opening is composed of colon 
and ileum, the lower of ileum and cecum. They form prominent 
shelf-like projections into the large gut, opposite the external furrows, 
and constitute the ileocecal valve. 

The orifice of the vermiform appendix is variable. In some cases 
the cecum narrows to it so gradually that it is hard to say where it 
begins; in others it begins suddenly with an oval or round opening 
measuring from 5 millimeters or less, to 1 centimeter or more. There 
is sometimes a valve at the orifice, but this is not a true valve, but a 
projection made by the wall at the union of the cecum and appendix 
in the entering angle when it arises obliquely. The coats of the 
cecum are all found in the appendix. The lumen of the lattér is 
small, except near the entrance, and the walls may be in contact. 
The lymph nodules of the appendix are exceedingly numerous and 
large, in places fusing into masses of considerable size, which encroach 
upon the mucosa and its glands so as to almost reach the free surface. 

The vermiform appendix is a long, slender, worm-like diverticulum 
from the cecum; formed of all the coats of the intestine. The length 
varies from 1 centimeter (14 inch) to 24 centimeters (914 inches), the 
average being probably about 8.4 centimeters (314 inches). The 
general direction of the appendix is very uncertain; that of the distal 
half especially being largely a matter of chance. The appendix is 
attached to the cecum and to neighboring structures by a peritoneal 
fold. In the majority of instances the appendix is wholly behind the 
cecum, mesial to it, or below it. 

The artery supplying the cecum is the ileocolic, a branch of the 
superior mesenteric, which sends to it both an anterior and a larger 
posterior branch, which ramify downward over the front and back of 
the cecum. The artery of the vermiform appendix arises from the 
posterior division of the ileocolic, crosses the back of the ileum, and 
runs in the fold of peritoneum to the end of the appendix. The veins 
of the cecum are arranged on much the same plan as the arteries. 

The lymphatics are divided into a posterior and an anterior set. 
The former empty into small nodes on the back of the cecum beneath 
its peritoneal covering. The anterior ones are in or near the fold 
between the cecum and the colon. The nerves supplying the cecum 
are derived from the superior mesenteric plexus. 
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The ascending colon extends from the cecum to the under side 
of the liver, where it makes a sudden bend—the hepatic flexure—and 
becomes the transverse colon, which crosses the abdomen to the 
splenic flexure at the spleen, whence, as the descending colon, it 
passes to the crest of the ileum. From that point to the middle of 
the third sacral vertebra it is known as the sigmoid flexure. There 
are three bands of the colon, formed by accumulations of longitudinal 
fibers, each of which is about 1 centimeter broad. Their disposition 
in the walls of the gut is not constant. In the ascending’ colon one 
is in front and two behind, one of the latter being near the outer 
and the other near the inner aspect. In the transverse colon the 
anterior becomes the inferior, while the external becomes the superior, 
receiving the attachment of the transverse mesocolon. In the 
descending colon they assume their original position, but tend to 
grow indistinct. They are still more so in the sigmoid flexure, and 
before the rectum is reached there are but two bands, an anterior 
and a posterior, of which the latter is the stronger. The interior 
of the colon shows the sacculated condition, but there are no folds 
or valvulz conniventes like those of the small intestine. The solitary 
lymph-nodules continue, much like those of the jejuno-ileum. 

The ascending colon mounts in the right flank to the hepatic 
flexure, which makes a large impression on the under side of the 
right lobe of the liver directly anterior to the kidney. The transverse 
colon is suspended between its beginning, the hepatic flexure, and - 
its end, the splenic flexure, like a festoon running forward and down- 
ward; for the ends are near the back of the abdominal wall. The 
splenic flexure is in front of the lower part of the spleen, and is both 
higher and more posterior than the hepatic one. 

The descending colon descends from the splenic flexure and 
generally is much more contracted and sacculated than the first part. 
The sigmoid flexure begins at the crest of the ileum as a loop of 
varying length, which is attached by a mesentery. Its usual length 
is from 25 to 56 centimeters (10 to 18 inches) but occasionally is 
longer. Sometimes it is quite straight, at other times it is very 
much convoluted, and may assume almost any shape. 

The lower part of the ascending colon is very often, for one or 
two inches, completely surrounded by serous membrane. The liga- 
ments of the colon are more or less well marked at the line where 
the peritoneum leaves the posterior wall. The transverse colon is 
attached to the transverse mesocolon and is completely surrounded 
by peritoneum. The length of the colon between the cecum and the 
transverse is only covered in front by peritoneum. It is therefore 
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extra-peritoneal. The descending colon is likewise uncovered pos- 
teriorly by peritoneum. At the sigmoid flexure the peritoneum usually 
surrounds the gut. The rectum proper has no peritoneal covering. 


THE RECTUM, ANAL CANAL, AND ANUS. 


The rectum begins at the middle of the third sacral vertebra, 
the point at which usually the mesentery that restrains the sigmoid 
flexure terminates. The rectum descends along the hollow of the 
sacrum and coccyx, passes the point of the latter, and continues until 
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Fig. 6.—Folds of the rectum seen after dilation. (Otis.) 


it reaches the lower and back part of the prostate gland in the male 
or the vagina in the female. Its length is approximately 12.8 centi- 
meters or 5 inches. The gut is then continued by the anal canal, 
sometimes called the sphincteric portion of the rectum, situated in 
the thickness of the pelvic floor, and directed downward and back- 
ward, making a sharp angle with the rectum proper. 

The rectum proper, having passed the tip of the coccyx, rests 
on the levator ani muscle, although separated from it, as well as from 
the sacrum and coccyx, by the dense rectal fascia. The rectum is 
sacculated, presenting, when distended, usually three dilatations, of 
which the lowest and largest, called the ampulla, may measure 25 
centimeters (974 inches) or more in circumference. The saccules 
are separated by deep creases, passing about two-thirds around the 
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Fig. 7.—The submucous membrane of the rectum and 
anus, (Sobotte-McMurrich.) . 
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gut, caused by a folding-in of the coats internal to the two bands of 
longitudinal fibers. These folds form the so-called valves of the 
rectum. 


THE ANAL CANAL. 


The anal canal is situated in the thickness of the pelvic floor and 
extends downward and backward. It differs from the rest of the 
intestinal canal in having no lumen under ordinary circumstances, 
when the sphincters surrounding it are contracted. The anus is a 
term used to denote the termination of the anal canal. It is deeply 
situated between the nates, especially in the female. Anatomically 
it is the lower end of the anal canal, since the skin which is puckered 
up by the external sphincter and the corrugator cutis ani, sometimes 
resembles mucous membrane, so that the anal canal appears really 
longer than it is. The anatomical boundary, the anal-rectal groove, 
or the so-called white line of Hilton, is a slight zigzag furrow, 
usually to be seen in the living, and not in the dead. It lies a 
little above the lower limit of the internal sphincter, which, covered 
by dilated veins, projects toward the potential lumen above the 
external sphincter, The moist and dark skin which is puckered up 
to form the continuation of the anal canal is very thin, but gradually 
assumes the appearance of ordinary integument. The so-called anal 
glands surrounding the anus are of two kinds, both of which have 
their orifices in this skin. Those nearest to the boundary line are 
sebaceous follicles, and external to them is a zone of large sweat 
glands. 

The mucous coat of the rectum is thick and vascular, and 
corresponds in histological details with the mucosa of other parts 
of the large intestine. The glands of Lieberkiihn are exceptionally 
large, and the muscularis mucose is better developed than in the 
colon. The rectal valves are two or three folds, exceptionally four 
or five, projecting like transverse shelves into the cavity when it is 
distended, and hanging loose when it is not. They are semilunar 
in shape, with the greatest breadth from the attached border to the 
free edge, ranging from 1 centimeter to more than 3 centimeters. 
They contain all the coats of the gut, except that, chiefly on the 
posterior wall, some of the longitudinal muscle-fibers pass outside 
of them, thus securing the fold. In the large folds there is an ac- 
cumulation of the circular fibers. These folds tend to be effaced in 
the opened rectum, are placed laterally, and have in common that 
their points cross the middle line, although not symmetrically, ex- 
tending more onto the front than the back. 
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The columns of Morgagni are a series of permanent vertical folds 
of mucous membrane passing from the anal canal up into the rectum. 
The number of these folds varies from five to considerably more than 
ten, which latter number is perhaps about the average. The valves 
of Morgagni are semilunar folds of the mucous membrane connecting 
the bases of the columns of the same name, and forming with them 
a number of pouches opening upward. They are situated in the anal 
canal at the upper part of the internal sphincter. The mucous 
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Fig. 8.—Veins within the internal sphincter of the anus. (Ofis.) 


membrane of the rectum is thrown into a series of longitudinal 
folds. These are easily effaceable, although some are continuous 
with the columns of Morgagni. 

The submucous coat of the rectum is lax, allowing the mucous 
membrane to be readily displaced, but at the lower end of the anal 
canal the latter is firmly attached to the muscles, The muscular coat 
of the rectum is thicker than that of the colon, reaching to 2 milli- 
meters. The thickening is greatest in the layer of circular fibers. 
The internal sphincter is but an hypertrophy of the circular muscles, 
while the external sphincter is a muscle of the perineum. 

The posterior surface of the highest part of the rectum is usually 
coated like the rest with peritoneum, except near the median line; 
below this the posterior surface is without serous covering, and rests 
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in a dense rectal fascia) The sides and front of the rectum are 
covered with peritoneum, which is reflected laterally. 

The arteries supplying the rectum are derived chiefly from the 
three hemorrhoidals, the superior, middle and inferior. The general 
distribution of the veins does not differ much from that of the arteries. 
The superior hemorrhoidal veins, tributaries of the inferior mesenteric, 
drain into the portal system. They form a rich plexus throughout 
the rectum, particularly in the upper and middle parts of the anal 
canal. In this situation they present a series of dilatations, encircling © 
the gut at the bases of the columns of Morgagni, just above the 
boundary line between the mucous and cutaneous areas, The lym- 
phatics pass to the sacral glands in the front of the rectum.. In the 
lower part a very rich plexus is found under the skin around the anus, 
which drains into the superior internal inguinal glands. The nerve- 
supply of the rectum includes both sympathetic and cerebrospinal 
fibers. 


THE LIVER, GALL-BLADDER, AND BILIARY DUCT. 


The liver is the largest gland in the body, and is formed of 
very delicate tissue disposed around the ramifications of the portal 
vein. Its peculiar shape is chiefly due to the pressure of surrounding 
organs, its tissue being so plastic that it is molded by them. In the 
adult it becomes firmer from the increase of connective tissue. It is 
thickest on the right side and grows thinner toward the left. The 
greatest diameter is transverse, and the next, vertical. The liver is 
usually described as composed of five lobes—namely, the right, the 
left, the lobe of Spigelius, the quadrate, and the caudate. More 
properly it consists of a right and a left lobe, separated on the 
superior surface by the falciform ligament. The other lobes are sub- 
divisions of the right lobe, the lobe of Spigelius being at the back 
and the other two below. The transverse diameter usually nearly 
equals that of the cavity of the abdomen, although it often falls an 
inch or so short of it. It may be given at from 22 to 24 centimeters 
(8% to 9% inches). The greatest vertical dimension or depth is 
about 16 centimeters (614 inches); the antero-posterior diameter 12 
to 18.5 centimeters (434 to 74% inches). The weight is, with con- 
siderable variations, generally from 1450 to 1750 grams, or approxi- 
mately from 3 to 334 pounds and in the adult is about one-fortieth 
of the body weight. The color is a reddish brown, and the naked 
eye ‘can recognize that the surface is covered with the outlines of 
polygons from 1 to 2 millimeters in diameter. These are the lobules, 
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each of which is surrounded by vessels and ducts in connective tissue, 
and contain in the middle a vessel, the beginning of the system of the 
hepatic vein. The superior surface is in the main convex, looking 
upward beneath the diaphragm. The inferior surface is molded over 
the organs beneath it and is essentially concave. 

The most important surface for the purposes of this volume is 
the inferior. This is subdivided by a system of fissures which may be 


Fig. 9—The under surface of the liver. (Sobolte-MeMurrich.) 


described as resembling the letter H, in which the cross-piece—the 
portal fissure—is not in the middle, but very near the posterior 
border. The portal or transverse fissure is of an entirely- different 
nature from the others. It is the hilum of the organ for the passage 
of the vessels and ducts; while the other fissures more properly 
deserve the name, being due to the pressure of the gall bladder and 
the vessels. The portal fissure is from 4 to 5 centimeters (1% to 3 
inches) long. It transmits the portal vein, the hepatic artery, the 
subdivisions of the gall-duct, the lymphatics and the nerves, all 
enveloped in a mass of areolar tissue known as Gilisson’s capsule. 
The large portal vein is posterior. The hepatic artery lies in front of 
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it on the left and the hepatic duct, formed by the two chief tributaries, 
lies before it on the right. The lesser omentum is attached to the 
lips of the fissures outside of these structures. At the left end the 
portal fissure receives the umbilical fissure, which runs backward 
from the notch in the anterior border and contains the obliterated 
umbilical vein, in the adult this is known as the round ligament. 
This fissure is very often bridged over. Continuous with the umbilical 
fissure, the fissure of the ductus venosus ascends the posterior surface, 
only a small part of it being on the inferior aspect. At the left end 
of the portal fissure the falciform ligament joins the lesser omentum, 
the latter being continued backward in the fissure of the ductus 
venosus. The fossa for the gall-bladder is a depression on the under 
surface of the right lobe, in which that organ rests. Resting on the 
under surface is the liver, the gall-bladder, the right kidney, the 
suprarenal capsule of which rests against the liver, the first part of 
the* duodenum, and the hepatic flexure of the colon. 

The portal vein, some 15 millimeters or more in diameter, divides 
into a right and a left branch, 10 millimeters or over in diameter, of 
which the right is a little the larger and shorter. From the right 
end of the transverse fissure it runs backward in a curve to the right 
of the vena cava, keeping in the lower part of the liver and giving 
off successively a series of large branches to the front and right of 
that organ. The portal vein splits up into a number of branches 
which go into various parts of the under surface of the liver. 

The hepatic veins carrying off the blood from the liver arise as 
the intralobular veins, which empty into the sublobular, which in turn 
join larger vessels converging towards the vena cava, The arrange 
ment of the hepatic branches in the main is like that of the portal, 
but near the edge of the liver we find more instances of the union of 
two rather small trunks meeting symmetrically like the arms of a Y. 
The ramifications of the portal and hepatic veins are inextricably 
mixed throughout, but in the main the branches of the latter lie 
above those of the former. The hepatic artery, the nutritive vessel 
of the liver, divides into two branches which, together with the bile 
duct, accompanying the portal vein, the two arteries generally being 
on the same side of the vein. The lymphatics of the liver constitute 
a superficial and a deep set, the former lying beneath the peritoneum. 
the latter within the deeper interlobular connective tissue. The 
superficial lymphatics of the superior surface are arranged as three 
groups, posterior, anterior and superior. The deep lymphatics in- 
clude two distinct groups, the one following the branches of the portal 
vein, the other accompanying the hepatic veins. The first descends 
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within the capsule of Glisson in company with the portal vein and 
the other interlobular vessels. Below the hilum of the liver they 
empty into a series of hepatic nodes. . 

The nerves are chiefly derived from the solar plexus of the sym- 
pathetic with some fibers from the left pneumogastric which reach 
the liver by passing from the anterior surface of the stomach between 
the layers of the lesser omentum. 

The glandular tissue composing the liver is subdivided into small 
cylindrical masses, the lobules, by the connective tissue, which is 
the continuation of the fibrous envelope, or capsule of Glisson which 
enters at the transverse fissure and accompanies the interlobular 
vessels in their ramifications, The distinctness with which the lobules 
are defined depends upon the amount of this interlobular tissue. 

Since the liver is essentially a vascular organ it is desirable to 
study the vascular distribution before considering the disposition of 
the hepatic cells. The portal vein, the functional blood-vessel of the 
organ, ramifies within the capsule of Glisson and finally encircles 
the periphery of the lobule. Numerous minute branches are given 
off from the interlobular ramifications of the portal vein which enter ° 
the periphery of the adjacent lobules and break up into the intra- 
lobular capillary network. The disposition of the latter is in general 
radial, the capillaries converging towards the middle of the lobule, 
where they join to form the central or intralobular vein, the beginning 
of the system of the hepatic veins by which the blood passing into 
the lobules is eventually carried into the inferior vena cava. Within 
the lobule is a capillary network, composed of channels with a 
diameter of about 0.01 millimeter which terminate in a central vein 
occupying the long axis of the lobule and increasing in size as it 
proceeds towards the base of the lobule. Immediately upon emerg- 
ing from the lobule the central vein opens into the sublobular vein, 
which runs usually at right angles to its intralobular tubularies and 
along and beneath the bases of the lobules, the outlines of which are 
often seen through the walls of the vein. The sublobular veins join 
to form larger vessels, which in turn unite and constitute the branches 
of the hepatic veins. 

In the meshes of the interlobular capillary network are found the 
hepatic cells, the bile capillaries, and a meager amount of connec- 
tive tissue. The cells are arranged as cords or trabecule which con- 
form in their general disposition to the intercapillary spaces, which 
they completely fill. In a sense, the entire lobule consists of a solid 
mass of hepatic cells tunneled by radially coursing capillaries and 
their short anastomosing branches, the proportion of the space 
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occupied by the vascular channels to that filled by the cells being 
approximately as 1 to 3. When isolated, the liver-cells present a 
polygonal outline and measure usually from 0.015 to 0.025 millimeters 
in their longest dimension. Each cell usually exhibits a shallow de- 
pression which indicates the surface of former contact with a capillary 
and emphasizes the intimate relation existing between the blood- 
vessels and the cells. The liver-cells consist of finely granular pro- 
toplasm which sometimes exhibits a differentiation into an outer and 
an inner zone. It is without a cell membrane, although the peripheral 
zone of its cytoplasm is condensed, especially when it forms part of 
the wall of the bile-canaliculi. The nucleus, of vesicular form, con- 
tains a small amount of chromatin and usually a nucleolus. Occasion- 
ally a large cell is met with, as well as one with an unusual diameter 
of nucleus. 

The bile-capillaries, representing the lumina of ordinary tubular 
glands, form a network of intercommunicating channels throughout 
the lobule closely related to the liver-cells. While the predominating 
direction of the bile-capillary is radial and corresponds to the similar 
general disposition of the cylinders or leaflets of hepatic tissue, the 
radial arrangement is converted into a network by numerous cross- 
branches. The diameter of the bile-capillary is from 0.001 to 0.002 
millimeters and remains practically the same throughout the lobule 
until the canaliculi reach the extreme periphery. The intralobular 
bile-ducts which receive the biliary canals that pierce the periphery 
of the lobule as the outlets of the intralobular network, accompany | 
the branches of the portal vein and the hepatic artery within the cap- 
sule of Glisson. These ducts, from 0.030 to 0.050 millimeters in 
diameter, constitute a network over the exterior surface of the lobule. 
They consist of a dense fibro-elastic coat lined with cylindrical epith- 
elium. Beginning as small vessels which surround the lobules, they 
become contributory to the larger bile-ducts, which increase in dia- 
meter as they approach the transverse fissure. In the vicinity of the 
latter these trunks join into the two main lobular ducts forming the 
hepatic duct. The largest bile-vessels possess bundles of unstriped 
muscle which in the hepatic duct are arranged principally as a longi- 
tudinal layer, supplemented. by circular and oblique bundles. 

In addition to the small interlobular bile-vessels already de- 
scribed, the system of canals receiving and conveying the secretion 
of the liver to the intestinal tract consists of the hepatic duct, the 
excretory tube of the organ; the gall-bladder, a reservoir in which 
the bile accumulates during the intervals of digestion; the cystic duct, 
the continuation of the bile-sac opening into the side of the hepatic 
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duct; and the common bile-duct, which, although formed by the union 
of the other two, is in structure and direction really the continuation 
of the hepatic duct. 

The hepatic duct is formed below the hilum by the union of its 
two—the right and left—chief tributaries. The latter issue from the 
portal fissure, one on each side, and generally unite with the hepatic 
duct somewhat in the shape of a T, the last named canal forming 
almost a right angle with each of its tributaries. The length of the 
hepatic duct varies, being usually from 20 to 40 millimeters (34 to 1% 
inches), with a diameter of about 4 to 6 millimeters. It lies in the 
gastro-hepatic omentum, in front of the portal vein and to the right 
of the hepatic artery, and inclines downward to the inner side of the 
second part of the duodenum, resting previously on the top of the 
first part. The hepatic duct ends at the point at which the cystic 
duct opens into it. The duct is lined with mucous membrane, covered 
with simple columnar epithelium, and presents many minute pits, into 
which open the orifices of numerous small tubular glands. Its walls — 
consist of a fibro-elastic tissue and unstriped muscular fibers. 

The gall-bladder is a pear-shaped receptacle for the bile, resting 
in its fossa on the under surface of the liver, with its large end for- 
ward. The long axis runs also somewhat inward. The length is from 
8 to 10 centimeters (314 to + inches), and the capacity some 50 cubic 
centimeters (about 11% fluidounces). It narrows to a point where it 
usually bends to the left and ends in the cystic duct without definite 
external demarcation. The bent terminal portion, or neck, about 1 
centimeter long, is more or less closely bound beneath the peritoneum 
to the side of the gall-bladder, so that before this is separated it 
sometimes. looks as if the duct arose from the side of the latter. The 
fundus of the gall-bladder lies near the end of the ninth right costal 
cartilage. The neck is at the right end of the portal fissure. Anteri- 
orly the bladder rests on the transverse colon, behind which it lies 
first to the right of and then above the first part of the duodenum. 
The wall of the gall-bladder is very resistant, being composed of a 
mixture of fibrous tissue and of unstriped muscular fibers, Most of | 
the latter are disposed circularly, but the oblique and longitudinal 
ones are interwoven. The fibro-muscular tunic is lined by a layer of 
mucous membrane which is very adherent to it. The mucous mem- 
brane is covered by simple columnar epithelium. 

The artery of the gall-bladder is the cystic artery, a branch 
of the hepatic. The superficial veins join the cystic vein and empty 
into the right division of the portal vein. The lymphatics, for the 
most part, empty into the nodes in the portal fissure. The nerves 
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are derived through the solar plexus through the hepatic plexus. The 
cystic duct is 3 or 4 centimeters in length, with a diameter of about 
2 to 3 millimeters and passes in a fold of peritoneum from the neck 
of the gall-bladder to the gastro-hepatic omentum, where it joins the 
hepatic duct at an acute angle, or, rather, opens into its side. It is 
said sometimes to present an enlargement at its end. 

The common bile-duct is about 7 centimeters (2% inches) long, 
and its diameter is about 6 to 7 millimeters at the commencement and 
rather less at the end. Beginning immediately below the transverse 
fissure, although conventionally regarded as formed by the union of 
the cystic and the hepatic ducts, being, in fact, the direct continuation 
of the latter, the common bile-duct passes downward between the 
layers of the gastro-hepatic omentum, in front of the foramen of 
Winslow, with the hepatic artery to its left and the portal vein behind. 
It descends along the postero-inner aspect of the bend joining the first 
and second parts of the duodenum, then along the inner side of the 
second part, where it is more or less surrounded by the head of the 
pancreas. Near its termination it meets the pancreatic duct, and in 
company with the latter, pierces the duodenal wall, which it traverses 
obliquely for the distance of some 15 millimeters, to empty into the 
duodenum at a papilla marking the common orifice of the two ducts. 

There are no true ligaments of the liver. They are folds of 
peritoneum which are essentially five in number. The so-called round 
ligament, which is a cord of fibrous tissue, the remains of the obliter- 
ated umbilical vein, the falciform ligament, a peritoneal fold repre- 
senting the primary anterior mesentery, the coronary ligament, and 
the right and left triangular ligaments. 


THE PANCREAS. 


The pancreas, sometimes known as the abdominal salivary gland, 
lies molded across the spinal column with its head on the right, en- 
closed in the loop of the duodenum, and its tail on the left, in contact 
with the spleen. It is of a light straw color running into red, accord- 
ing to the amount of blood within the organ. The weight ranges 
from 30 to 150 grams (1 to 5 ounces) or more. The length in situ 
is approximately 15 centimeters (about 6 inches). It consists of an 
enlarged descending part on the right, the head, and of a long body 
placed transversely which is needlessly divided into neck, body and 
tail. 

While agreeing in general structure with other serous salivary 
glands, as the parotid, the pancreas differs in certain particulars. 
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Most important of these are the tubular rather than saccular form of 
the alveoli, the marked differentiation of a granular zone in the 
protoplasm of the secreting cells, the absence of specialized intra- 
lobular ducts, and the presence of the islands of Langerhans. 

The chief pancreatic duct gives off numerous lateral interlobular 
branches which are lined with a single layer of columnar epithelium. 
The canals springing from the interlobular ducts after entering the 
lobules possess a layer of flattened epithelial plates, 

The tubular alveoli of the gland, often tortuous and sometimes 
divided, possess a well-defined membrana propria against which lie 
the secreting cells. The latter are usually of a blunted pyramidal 
shape, with an average length of about 0.010 millimeters. During 
functional inactivity their cytoplasm exhibits two well-differentiated 
zones; an inner one, next the lumen, which is highly granular, and 
an outer one, next the basement membrane, which is free from gran- 
ules and at times almost homogeneous. A round or oval nucleus 
occupies the external area. During fasting, when cells are stored 
with zymogen particles, the granular zone is very broad and the 
outer homogeneous one correspondingly narrow. With the beginning 
of discharge of the pancreatic secretion during digestion, the granular 
zone diminishes and reaches its minimum, almost disappearing. when 
the gland is exhausted. When function is resumed there has been 
a formation and gradual accumulation of a new store of zymogen 
particles in the granular zone. 

The interalveolar cell areas, known as the islands of Langerhans, 
appear as small collections of cells, some 0.3 millimeters in diameter, 
lying between the tubular acini, from which they are separated by a 
delicate envelope of connective tissue. These cell areas are constant 
features of the pancreas, not only in man, but likewise in varying types 
of animals. Their distribution within the pancreas is not uniform. 
The cells composing these masses differ from the elements of the 
pancreas in being smaller, polygonal rather than pyramidal in form, 
less granular, and undifferentiated into the characteristic zones us- 
ually seen in the pancreatic cells. They are arranged as a network, 
consisting of solid cords, the meshes of which are occupied by blood- 
capillaries of large size; the whole recalling the arrangement of the 
hepatic tissue. It is assumed that these cells are largely concerned in 
internal secretion. ; 

The pancreatic duct, the duct of Wirsung, begins nean the end 
of the tail and runs through the middle of the pancreas toward the 
right, and bends downward as it passes through the head. Branches 
sprout from the main duct at right angles, which receive bundles 
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of smaller ramifications. The diameter of the duct near its end is 
about 5 millimeters. It descends just in front of the common bile- 
duct to the wall of the duodenum and empties in common with it at 
the papilla. The tributary ducts of the head are sometimes rather 
numerous. A particularly large one, the duct of Santorini, is the 
remains of the early stage of development and empties into the duct 
of Wirsung as the latter turns downward. 

The arteries of the pancreas are many small branches derived 
from the splenic, hepatic and superior mesenteric. The veins follow 
the main artery. They are all tributary to the portal system, and 
some open directly into the portal vein. The lymphatics are many. 
Most of them run to the celiac and splenic plexuses. A group of small 
lymph-nodes is situated in the front of the head. The nerves, com- 
posed chiefly of non-medullated fibers, are from the solar plexus, by 
way of the celiac, splenic, and superior mesenteric plexuses. 


THE PERITONEUM. 


The peritoneum is the serous membrane lining the abdominal 
cavity and reflected over the viscera. Like all serous membranes, 
it consists of a free mesothelial surface, and a deeper layer of fibro- 
elastic tissue, the tunica propria. Beneath the latter a variable amount 
of subperitoneal tissue connects the peritoneum with the structures 
which it covers. The quantity of this areolar layer differs in various 
locations, and it is sometimes difficult to decide just what is really 
a part of the serous membrane proper. It serves to connect the 
peritoneum with the various viscera and with the abdominal wall. 
The anatomy of the peritoneum is so complicated and complex that 
the author considers it unwise to describe it in detail in this volume 
and refers the reader to works on anatomy, 


CHAPTER II. 


Physiology and Clemistry of Intestinal 
Digestion. 


THE products of gastric digestion, after being worked up in the 
pyloric half of the stomach, are passed at intervals into the first part 
of the duodenum. From here downward the major part of digestion 
takes place, the contents being acted upon by the pancreas, the liver 
and the tubular glands of the intestines, the secretions of which are 
discharged into the gut. There is also a secretion from the glands of 
Brunner which are situated at the beginning of the duodenum. The 
secretion of these various juices is practically simultaneous and is 
aroused by the entrance of the acid chyme into the duodenum. 
While they operate in conjunction, it will be convenient to deal sepa- 
rately with the various secretions in regard to their action and 
mechanism. 

PANCREATIC JUICE. 


This is a clear, slightly opalescent fluid, strongly alkaline from the 
presence of sodium carbonate. Its alkalinity about equals in degree 
the acidity of the gastric juice, a provision of nature probably intended 
to keep a constant running neutrality in the contents of the intestinal 
canal. According to Starling, the proteins of the juice may be roughly 
divided into three groups, a small amount of nucleo-protein precip- 
itated on acidification, a protein coagulating at 55°C., and another one 
at about 75°C. As the pancreatic juice is discharged it tends to 
become poorer in proteins and richer in alkali. The most interesting 
and important constituents of the juice are its ferments or the 
precursors of ferments. The juice on reaching the intestine has, or 
develops, an effect on all three classes of food-stuffs, namely: proteins, 
fats, and carbohydrates. 

It is definitely known that pancreatic juice is secreted without the 
power of changing protein substances, and that this effect is brought 
about by some change in the juice itself, namely, a conversion of 
trypsinogen into trypsin, the ferment which is active in digestion. 
This change under normal circumstances is brought about directly 
the juice enters the gut, by the action of a substance known as 
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enterokinase which is contained in the succus entericus. In the 
presence of this product, the pancreatic juice acquires a proteolytic 
activity superior to that of any other digestive juice, so that all the 
normal proteins of the food undergo a very thorough disintegration. 
Because of the various constituents in their make-up, foods are 
broken down into substances known as amino-acids, and the same 
change is undergone by the proteoses and peptones resulting from the 
gastric digestion of proteins. Within a few minutes after the chyme 
has reached the small intestine certain amounts of amino-acid are 
formed. A portion, however, is not formed until late, showing a 
resistance of some proteins to disintegration. After tryptic digestion 
for a few hours the mixture will be found to contain a considerable 
quantity of peptone, which in consequence of its resistance to further 
alteration was designated by Kiihne “antipeptone.” The antipeptone 
of Kihne certainly included some of the diamino-acid which at that 
time had not been isolated. There is always a part, however, which 
gives the biuret reaction and is, after prolonged action of trypsin, only 
slightly broken down into the amino-acids. Among the amino-acids, 
tyrosine is one of the first to be split off, and this substance, with 
leucine, was among the earliest known products of pancreatic 
digestion. 

Since the pancreatic juice is strongly alkaline, it might be ex- 
pected that complete protein reduction would be only accomplished 
in an alkaline medium. But it is interesting that the action of 
trypsin is seen to closely resemble the action of the boiling of con- 
centrated hydrochloric acid. Like the latter, it affects the protein 
molecule at the CO-NH coupling introducing water at this point, 
and therefore breaking up the polypeptid groupings into sintple amino- 
acids. However, a neutrality exists throughout the small intestines, 
the reaction of the contents of the gut being similar to that of a fluid 
containing alkali which has been saturated by the passage of car- 
bonic acid, that is, alkaline to the well-known indicator of methyl- 
orange and acid to phenolphthalein. E 

Trypsin is found to be most active in the presence of sodium 
carbonate. It is probable*that although an alkaline reaction is most 
advantageous for the earlier stages of tryptic activity, the later 
stages take place in a neutral medium. This is probably due to the 
fact that trypsin in an alkaline medium is extremely unstable and 
that when prolonged digestion is necessary it would be destroyed 
if the medium were strongly alkaline. The destructability of trypsin, 
as well as its action, is largely affected by the presence of protein or 
its digestion products in solution. The more peptones or amino-acids 
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present the less rapid the action of the trypsin, and it has been found 
‘ that if by any means the amino-acids are removed, the action of 
trypsin is renewed. It is probable that this destruction of ferment 
is constantly taking place in the intestine itself. The tryptic effect 
of the pancreatic secretion on chyme is most active in the upper part 
of the gut, and generally is destroyed before reaching the lower end. 
As was mentioned before, the pancreatic juice possesses no proteolytic 
activity, but that a ferment named enterokinase is needed in the 
duodenum to convert the trypsinogen into active trypsin. Parlow 
therefore called enterokinase the “ferment of ferments.” It has been 
suggested that a combination takes place between the enterokinase 
and the trypsinogen, trypsin itself being a mixture or combination of 
the two bodies, This has been disputed by Bayliss and Starling on 
the basis that an equality of proportion is not present, and that the 
smallest quantity of enterokinase is capable of activating large 
amounts of trypsinogen. 

The action of pancreatic juice upon milk is to produce a clot 
which is speedily redissolved. In this it is unlike the action of the 
gastric juice upon milk wherein a clot is produced which remains 
for some time. It can be proven artificially, that sometimes the clot 
forms so quickly, and the redissolving so soon afterward that the 
production of the clot is missed. While it is possible that a rennet- 
like ferment is in the juice, such as has been considered as present in 
the gastric juice, it is more probable, as mentioned in my text-book on 
the stomach, that this clotting and redissolving is a first stage in 
proteolysis, and that no rennet-ferment is necessary therefor. 

The pancreatic juice, as well as the fresh extract of the glands, 
contains a’strong amylolytic ferment known as diastase, amylase, or 
amylopsin. Its effect on starch is extremely rapid. At the end of a 
few minutes no color is obtained with iodine, and the solution con- 
tains maltase. The action in the hydrolysis of starch is exactly the 
same as that brought about by ptyalin, excepting more act : 
the juice is neutralized the process of hydrolysis goes on 
mation of dextrose or glucose. A further conversion 
the presence of a second ferment—maltase—wl ich: 
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product of the epithelial cells which was absorbed in the blood stream 
and was the active agent in exciting the pancreatic secretion, To 
this they gave the name “secretin” or‘‘pancreatic secretin” to dis- 
tinguish it from possible other members of the sameclass. They claim 
further that it is produced in the mucous membrane from a precursor 
—prosecretin, the latter not having been isolated. Accepting secretin 
as the activator of the pancreas we have a striking example of a co- 
relation between the activities of two different portions of the body 
affected by chemical means—hence, secretin is not a ferment. The 
acid chyme enters the first part of the duodenum and immediately a 
certain amount of secretin is produced by the acid in the cells of 
the mucous membrane. This secretin is carried by the blood stream 
to the cells of the pancreas exciting the secretion of the pancreatic 
juice. As long as the stomach contains food there is a constant re- 
newal of this local reflex mechanism. While the content of the 
duodenum is acid the pylorus remains firmly closed. As soon as 
enough pancreatic juice has neutralized the contents of the duodenum, 
an exit of chyme from the stomach takes place which again acidi- 
fies the mucous membrane in the duodenum with the production of 
secretin and so on. In this way the whole chain of process goes on 
until the stomach is empty and all of its contents have passed into 
the intestines. 
THE LIVER AND BILE. 


It must be expected from the anatomy and the large size of the 
liver that the organ has little to do with the actual process of diges- 
tion. It is instead the great chemical factory of the body receiving 
by the portal vein the products of digestion as they are absorbed 
from the alimentary canal. These are converted into other substances, 
breaking them down and building them up according to the needs of 
the body as a whole. For instance, glucose contained in the portal 
veins is converted into glycogen which the liver stores up to be 
reconverted into glucose for circulation when this substance is re- 
quired by the body tissues. In the complete absence of carbohydrates, 
the liver has the power to convert the products of protein digestion 
into sugar. It also plays a pairs T° role in the metabolism of 
proteins and of fats. 

What concerns us most, however, is the function of the liver in 
connection with digestion—that is, its function as a secreting gland. 
The connection of the biliary duct with the pancreatic duct, both 
opening into a common orifice, shows that the secretion of the bile 
and the pancreatic juice has a combined action. Firstly, the bile must 
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be regarded as an excretion because it is the channel by which the 
products of disintegration of hemoglobin are gotten rid of from the 
organism. Bile is required in the gut only during the period that 
digestion is going on. The secretion of bile therefore, like the pan- 
creatic juice, is a discontinuous entry of this fluid into the small 
intestine. It has been proven that bile which has been collected in 
the gall-bladder is somewhat different in its composition from that 
obtained by way of a biliary fistula. Bile obtained from the gall 
bladder is in every constituent very much heavier than that obtained 
from a biliary fistula. This therefore shows that during the stay of 
bile in the gall-bladder it becomes concentrated by the loss of water 
and by the addition to it of mucin or nucleo-albumin, derived from 
the cells lining the bladder. While the secretion of bile into the 
contents of the intestines is intermittent, the manufacture of it by 
the liver is continuous, and what is then manufactured in the in- 
tervals of digestion is collected in the gall-bladder for use during 
the active period of digestion, when it is quickly discharged into 
the contents of the gut. It is probable that an increased secretion 
of bile takes place during the period of digestion, and that this is 
influenced somewhat by the passage of acid chyme through the 
pylorus. 

Bile contains a weak amylolytic ferment. Its uses in digestion, 
however, are not dependent upon the presence of this ferment but on 
the peculiar action of the bile salts on the fermentative powers of the 
pancreatic juice, and the absorption of fats. The fat-splitting action 
of pancreatic juice is trebled by the addition of bile, whether the bile 
be boiled or unboiled. This quickening action of bile probably de- 
pends upon the physical properties of bile salts with those of 
lecithin and cholesterin which they hold in solution. Such a solu- 
tion has the power of dissolving fatty acids and soap, including even 
the insoluble calcium and magnesium soap, and no doubt it hastens 
the effect of the lipase ‘of the pancreatic juice. Therefore the diges- 
tive function of the bile lies in its power of serving as a vehicle for 
the suspension and solution of the interacting fats, fatty acids, and 
fat-splitting ferments. The vehicular function plays an important 
part in the absorption of the fats. These pass through the striated 
basilar membrane bounding the intestinal side of the epithelium in 
a state of fine emulsion, dissolved in the bile in the form of fatty acids 
or soap and glycerin. On the arrival of these in the epithelial cells, 
a process of resynthesis is set up. Neutral fat then makes its appear- 
ance, this being passed gradually into the central vessels of the villus 
and so into the lymphatics of the mesentery and the thoracic duct. 
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The bile salts are then absorbed by the blood circulating through the 
capillaries of the villus and carried back by the portal vein to the 
liver. On arrival in the liver substance they are turned back into the 
bile. Thus it is that most of the biliary salts are constantly in circula- 
tion, by the content in the bowel going back to the liver and out 
again into the bowel, and very little of it is actually destroyed, or lost 
in the alimentary canal. That which is destroyed is by the action 
of organisms met with in the intestine. 


_ INTESTINAL JUICE. 


The intestinal juice obtained from a permanent fistula has a 
specific gravity of about 1010. It is generally turbid from the 
presence of migrated leucocytes and disintegrated epithelial .cells. 
It contains about 1.5 per cent. of total acids of which about one-half 
are inorganic and consist chiefly of sodium carbonate and sodium 
chloride. It is alkaline in reaction, but less so than the pancreatic 
juice. It contains a small amount of serum albumin and serum 
globulin, and includes a number of ferments, all of which are adapted 
to complete the process of digestion of the foodstuffs commencing 
in the stomach and the duodenum. Of these ferments two are im- 
portant as concerned in proteolysis. Enterokinase has already been 
mentioned. This it will be recalled possesses no action itself upon 
the protein but is necessary for the development of the proteolytic 
powers of the pancreatic juice. In addition to this, Cohnheim has 
described a ferment under the name of “erepsin”. This possesses no 
power of digesting coagulated protein or gelatin, and only slowly 
dissolves caseinogen and fibrin. It has a rapid hydrolytic effect on 
the first products of proteolysis, converting albumoses and peptones 
into amino- and diamino- acids, their ultimate cleavage products. 
Another ferment contained in the intestinal juice is conhected with 
the digestion of carbohydrates. This is called “invertase” which 
transforms cane sugar into glucose and levulose or fructose, and 
finally maltase which converts maltose into glucose. In the young, 
and also in those upon a milk diet, the intestinal mucous membrane 
contains lactase, a ferment converting milk sugar into galactose and 
glucose. By means of these three ferments, namely, invertase, mal- 
tase and lactase, the digestion of the starches by the amylase of the 
saliva and the pancreatic juice makes natural provision for all the 
carbohydrate foods of the animal to be converted into a hexose, 
in which form alone carbohydrates can be taken up and assimilated 
by the cells of the body. 
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In the interaction between the pancreatic juice and bile the 
intestinal juice possesses an important function. It has an activating 
power on the pancreatic juice and has numerous other functions to 
discharge in the digestion of the foodstuffs. There is much difference 
in the intestinal juice secreted from various levels of the gut to the 
ileocecal valve. In the upper portion of the small intestine the pro- 
cesses of secretion are the greater while the process of absorption 
predominates in the lower section—that is, in the ileum. While the 
process of secretion of the intestinal juice seems presided over by 
the exhibition of content within the gut, it is probable that in the 
accomplishment of intermission the central nervous system is a strong 
factor. Much pertaining to the individual factors of the intestinal 
juice is difficult of research, because of the ejection of pancreatic juice 
at about the same time and level. It is probable, however, that the 
succus entericus, as is the case with regard to the pancreatic juice 
is presided over by the same mechanism,as has been described in con- 
nection with the pancreas, namely, the activity of the secretin pro- 
duced in the intestinal mucosa, However, the glands of the small 
intestine can be excited by direct mechanical stimulation of the 
mucous membrane, and in that way a moderate quantity of succus 
entericus is secreted. It is probable, that in the process of digestion 
such represents only the minor part of the activation of the secretion 
of the juice. 


FUNCTION OF THE LARGE INTESTINE. 


Great difference is found in the structure of the large intestine 
in different animals. In the carnivorous the large intestine is short 
and narrow, and possesses little or no cecum; in the herbivora the large 
intestine is well developed with sacculated walls, and the cecum, that 
part of the large gut distal to the opening of the ileum into the colon. 
is very large. Man possesses an intermediate position between these 
two classes. It is hardly possible to speak of a secretion by the 
mucous membrane of the large intestine as of importance in digestion. 
In the herbivora, alkaline carbonate is secreted to neutralize the acid 
produced in the bacterial fermentation of food but the processes of 
absorption and secretion keeping pace, there is no accumulation of 
the products of secretion in the intestine. A secretion of the intestine 
is that obtained from the typical goblet cells which contain plugs of 
mucin. This secretion of mucus not only aids the passage of feces 
along the gut but probably impedes the propagation of the bacteria 
which are present in countless numbers in the feces. It is just 
probable that this large secretion of mucin accounts for the difficulty 
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to cultivate any large numbers of bacteria from feces, most of them 
being dead. As an absorbing organ the large intestine of man is of 
little importance. It has been figured on the basis of fistula in man 
that about 500 cubic centimeters of water passed the ileocecal valve 
in twenty-four hours. Of these about 400 cubic centimeters undergo 
absorption in the large intestine. The absorption of food substances, 
however, in this portion of the gut is very slow and deficient, as 
compared to the small intestine. Thus it is that feeding by nutrient 
enemata is always very inadequate. The chief value of the large 
intestine in carnivorous and civilized man would seem to be as an 
excretory organ since it plays an important part in the excretion 
of lime, magnesium, iron and phosphates. In the case of albuminous 
foods most of them are absorbed before the ileocecal region is 
reached. But in the case of heavy dieting with vegetables a large 
amount of vegetable will pass the ileocecal valve, accumulate in the 
colon and be excreted, usually very much increasing the bulk of feces. 
Thus it is seen that the large intestine has to do with the absorption 
of fluids which have passed the ileocecal valve, most of which are in 
a rather soluble condition. These are absorbed and the mucin is 
added to the contents of the gut probably for the purpose of in- 
hibiting bacterial action, and the major portion of the colon. 
probably from the hepatic flexure downward, is concerned mostly in 
the accumulation and passage of feces outward. The movements 
of the intestines will be found described in connection with the 
Roentgenological anatomy and physiology. 


THE ABSORPTION OF FOODSTUFFS. 


The intake of water, and probably of salts, by the alimentary 
canal is in accordance with the requirements of the prganism as a 
whole, and is regulated entirely by the central nervous system. This 
is indicated by the intense thirst experienced in instances of loss of 
fluid to the body, such as in sweating, diarrhea, hemorrhage, ete. 
The absorption of water from the stomach may be regarded as sii, 
although from this viscus, alcohol and possibly peptone and sugar, 
are absorbed to a slight extent. Water’ or saline fluids introduced 
pass through the pylorus either without change or are increased by 
the secretion of fluid from the gastric glands. The chief absorptica 
of water occurs in the small intestine. While the intestinal contents 
at the ileocecal valve contain relatively nearly as much water as they 
do at the upper part of the jejunum, absolute bulk is very much 
smaller so that only a small proportion of the water which is taken 


THE ABSORPTION OF FOODSTUFFS. 37 


in by mouth remains to be absorbed in the large gut. Water and 
saline solution are absorbed by the villi in the intestine. These 
villi increase the absorbing surface of the intestine very much. It 
has been calculated that each square millimeter of intestine repre- 
sents an absorbing surface of from three to twelve millimeters. It is 
believed that the transference of fluid from the contents of the in- 
testine through the villi into the circulation is accomplished by the 
epithelium which is bounded on its free surface by a “lipoid” mem- 
brane—that is, one containing some complex of lecithin and choles- 
terin and permeable only by such substances as are soluble in lipoids. 
On the other hand, the cement substance between the cells may be of 
a different character and possibly permeable to water-soluble sub- 
stances. It is a well known fact also that water may be excreted 
by the intestinal mucous membrane. It is also that the absorption 
of the different foodstuffs, and probably the normal salts of the 
body, is affected by.the cells themselves in accordance with their 
nutritional needs, and this view is strengthened when we come to 
examine into the absorption even of normal saline solutions. The 
absorption of such a solution could be ascribed to the osmotic pres- 
sure of the colloids in the blood plasma or lymph within the spaces 
of the villi. We must conclude that when a fluid is introduced into 
the intestine an active transference of water from the lumen into the 
blood stream is effected by the intermediation of forces having their 
origin in the metabolism of the cells themselves. This work of ab- 
sorption of the cells may be aided or hindered according to the 
physical conditions present. If these act against the cells—if the. 
fluid be hypertonic, the absorption is effected more slowly. While 
with hypotonic solutions the physical conditions concur with the vital 
activity of the cells in bringing about a very rapid transference of fluid 
from the gut into the blood vessels. 

The absorption of fats is rather simply explained. Fats adminis- 
tered to an animal in excess of its diurnal requirements are stored 
up in the body in the form in which they are administered. Each 
cell of the body probably possesses in itself the mechanism for the 
utilization of these neutral fats, and for effecting their disintegration 
and oxidation by which they are finally converted into CO2 and water. 
_ The processes of digestion of fat result in the production of glycerin 
and fatty acids, if the reaction be neutral or slightly acid. If the 
reaction of the gut be alkaline, the alkali will combine with the fatty 
acids to produce soaps. If an animal be examined a few hours after 
the administration of a meal rich in fats, the lymphatics of the in- 
testine are seen to be distended with a milky fluid which is known as 
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“chyle,” and the same fluid is found filling the cisterna lymphatica 
magna and the thoracic duct. The fat in such chyle may amount 
to over six per cent. The fat is finally discharged into the general 
circulation, and why and how it disappears from the general cir- 
culation is not known. It is however, utilized by the various tis- 
sues of the body and is thus carried to them. Microscopic examina- 
tion of a section of the villus during fat absorption shows that the 
absorption occurs for the most part through the epithelial cells, which 
are'closely packed with fat granules. The sum of all that is known 
about the process of the digestion and absorption of fats, may be said 
to be the following; Neutral fat is hydrolized into fatty acid and 
glycerin under the action of the gastric juice, the pancreatic juice, and 
the succus entericus, the effect of the gastric juice being, however, 
extremely limited unless the fat be presented to it in a finely divided 
condition. The lipolytic action of the pancreatic juice and succus 
entericus is largely aided and increased by the simultaneous presence 
of bile, which, in virtue of the bile salts lecithin and cholesterin it 
contains, enables the pancreatic juice to enter into close relation with 
the fat, and dissolves the products of the activity of the ferment, and 
so enables it to attack renewed portions of the neutral fat. As the 
result of this, glycerin is formed (which is soluble in water) and fatty 
acids or soaps, according as the reaction of the medium is acid or 
alkaline. The alkaline soaps are soluble in water, the soaps of mag- 
nesium and calcium are soluble in bile, free fatty acids are soluble 
in bile acids. The fat is thus reduced to a condition in which it is 
soluble in the intestinal contents whatever their reaction. In this 
state the fat products are taken up by the intestinal mucosa. Within 
the cells a process of synthesis takes place, the soaps being split and 
the fatty acids thus set free or absorbed. Being combined with 
glycerin with the elimination of water it forms neutral fat, which 
appears as fine granules in the cell protoplasm. These granules are 
extruded in a somewhat more finely divided form into the intercellular 
clefts and into the spaces of the villus, whence by the contractions 
of the musculature of the villus they are forced with the lymph 
transuding from the capillary blood-vessels into the central lacteal, 
and thence along the mesenteric lymphatics to the thoracic duct. 
About 95 per cent. of the fat digested is absorbed, but probably no 
absorption takes place in the large intestine. 

As a result of the action of the various digestive juices all the 
carbohydrate constituents of the normal diet of man are reduced 
to the state of monosaccharides. The absorption of these products 
may take place in any part of the alimentary canal, the greatest phase 
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in the act of absorption being done by the small intestine. By the 
time the food has reached the ileocecal valve practically all of the 
carbohydrate constituents of the food have been absorbed. The 
majority of physiologists have agreed that carbohydrates gain en- 
trance into the system by way of the portal system. The most 
striking fact in this connection is the relative impermeability of the 
intestinal wall:to the disaccharides as compared to the monosacchar- 
ides. As a body will only take up such quantities of carbohydrates 
as it requires, the disaccharides are generally useless. Cane sugar or 
lactose introduced into the blood-vessels or subcutaneously is ex- 
creted quantitatively in the urine, and, as might be expected, does 
not in any way become glycogen of the liver. It is quite different, 
however, with lactose, glucose, and galactose. It has been found that 
- Sugar does not appear in the urine until as much as 320 grams of cane 
sugar have been ingested, whereas any quantity of glucose Bver 100 
grams may give rise to glycosuria, also that lactose is absorbed still 
more slowly, and when given in large doses generally gives rise to a 
diarrhea. 

The absorption of proteins probably takes place by the blood- 
vessels, the protein first being taken up by the epithelial cells. By 
the influence of the gastric juice, the proteins of the food are dissolved 
during their stay in the stomach into albumoses and peptones. In 
the small intestine the process of hydration is carried further, the 
trypsin of the pancreatic juice carrying the proteins through the stage 
of secondary albumoses and peptones, and converting them into a 
mixture of amino-acids and polypeptides. The same end-products re- 
sult from the action of the erepsin of the intestinal wall on the albu- 
moses and peptones produced by gastric digestion. The digestive 
juices finally reduce the proteins therefore to a mixture of amino- 
acids; with a certain remainder of polypeptides consisting of two or 
three of the amino-acids associated together, which do not undergo 
further disintegration under the action of the intestinal ferments. We 
may conclude therefore, that the amino-acids only produced by a 
protein digestion are absorbed without further change by the blood- 
stream, that they circulate throughout the body, a certain proportion 
of them being built up in the tissue in the protein characteristic of 
that tissue in order to replace the waste caused by wear and tear. The 
rest, probably the major part of the protein, is taken up by the liver 
where it undergoes deamination, the nitrogen moiety being rapidly 
converted into urea and excreted by the kidneys, while the non- 
nitrogenous moiety is carried to the working tissues to which it serves 
as a ready and immediate source of energy. 


CHAPTER IIL 
Roentgenological Anatomy and Physiology. 


THE examination of the stomach and intestinal canal has become 
one of the most important spheres of radiographic work, and presents 
a large factor of diagnosis in the clinical side of the various con- 
ditions met with. Notwithstanding the differences in technique and 
interpretation, it is a satisfaction to know that by means of the X-ray 
it is possible to ascertain much about the position, size and move- 
ments af.the stomach, the process of digestion and departures from 
the normal. 

As my work on the stomach takes up the radiographic side of the 
esophagus and stomach, we may here begin with the small intestine. 
Before doing so, however, it will be wise to describe the movements 
of the intestines from a physiological standpoint, and then add the 
facts as gleaned by X-ray examination. These combined, give a 
better understanding of the subject than either view alone. 


MOVEMENTS OF THE INTESTINE. 


Movements of the intestine can be investigated either by ob- 
servation of the exposed gut or by the X-ray. If the abdomen of an 
animal which has been carefully treated is opened in a bath of warm 
normal saline solution so that the disturbing influence of drying and 
cooling of the gut is excluded, the small intestine will be seen to 
present two kinds of movements, In the first place all the coils of the 
gut undergo a swaying movement from side. to side, the so-called 
pendulum movement. These are attended by slight waves of con- 
traction passing rapidly over the surface. Therefore we have the 
pendulum movement and the circular contraction. The pendulum 
movements have been carefully studied by Cannon, and Bayliss and 
Starling, and have been found to consist of the splitting up of the 
column into a number of equal segments. Within a few seconds 
each of these segments separates into two portions each half con- 
necting with the corresponding half of the adjacent section. The 
contractions recur in their original position, dividing the newly- 
formed segments of contents and re-forming the segments in the 


(40) 


MOVEMENTS OF THE INTESTINE. 41 


same position which they had at first. Every particle of food is 
brought successively into intimate contact with the intestinal wall. 
These movements have no effect on the transfer of the contents 
downward and a column of food may remain at the same level in the 
gut for a considerable time. 

In the second or circular type of movements, there are two peris- 
taltic motions, one of which involves the contraction of the gut above 
the fecal food mass and the, other the relaxation of the gut below. 
The contractions above and inhibition below cause an onward 
movement of the bolus which travels slowly down the whole length 
of the gut until it passes through the ileocecal opening into the large 
intestine. The peristaltic contraction involves the co-operation of the 
nervous system. It is ascribed to the local nervous system contained 
in Auerbach’s plexus, which may be regarded as a lowly organized 
nervous system with practically one reaction, namely, that known as 
the “law of the intestines.” An anti-peristalsis is never observed in 
the small intestine. The stimulation of the vagus has the effect of 
producing an initial inhibition of the whole small intestine, followed 
by increased irritability and increased contractions, On the other 
hand, stimulation of the splanchnic nerves causes complete relaxation 
of both coats of the small gut. It seems, therefore, that the splanch- 
nics normally exercise a tonic inhibitory influence on the intestinal 
movements, which can be increased by all manner of peripheral 
stimuli. 

As a result of the two sets of movements described above, the 
food is thoroughly mixed with the digestive juices, and the greater 
part of the products of digestion are brought into contact with the 
intestinal wall and absorbed. What is left—a proportion varying in 
different animals according to the nature of the food—is passed on by 
occasional peristaltic contractions through the lower end of the ileum 
into the colon, or large intestine. The lower end of the iteum presents 
a distinct thickening of the circular muscular coat, forming the ileo- 
colic sphincter. This sphincter relaxes in front of a peristaltic wave 
and so allows the passage of food into the colon, On the other hand, 
as a rule it contracts against any regurgitation which might be caused 
by contractions in the colon, It is interesting in this connection to 
know that at this area of the gut the action is unaffected by the 
stimulation of the vagus. The stimulation of the splanchnic, how- 
ever, which causes complete relaxation of the lower part of the ileum 
with the rest of the small intestine, produces a strong contraction of 
the muscle fibers forming the ileocolic sphincter. 
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Finally, the food reaches the large intestine, the contents in man 
being considerable in bulk, semi-fluid, and probably filling the 
ascending as well as the transverse colon. The large intestine is 
supplied with nerves from the central nervous system, These run 
partly in the sympathetic system along the colonic and inferior 
mesenteric arteries and partly in the pelvic visceral nerves, which 
are derived from the sacral cord and pass direct to the pelvic viscera. 
In addition, the large intestine possesses a local nervous system, 
presenting the same structure as that found in the small intestine. 
As has been shown by Elliott, the movements of the large intestine 
differ considerably in various animals, according to the nature of 
the food and the part played by this portion of the gut in the pro- 
cesses of absorption. In the dog the process of absorption is almost 
complete at the ileocolic valve, whereas in the herbivora the greater 
part of the processes of digestion and absorption occurs in the colon 
and cecum. Man takes an intermediate position as regards his large 
intestine between these two groups of animals, Here for the first 
time is met a form of movement which is not found elsewhere 
in the gastro-intestinal canal, namely, the so-called anti-peristaltic 
contraction. This does not involve an advancing wave of inhibi- 
tion and must not be regarded as representing the exact antithesis of 
a peristaltic wave. The effect of these waves is to force the food down 
into the cecum, regurgitation into the ileum being prevented partly 
by the obliquity of the opening, and partly by the tonic contraction of 
the ileocolic sphincter. The result is a thorough churning up of the 
contents and its close contact with the intestinal wall. The move- 
ments are rendered still more effective by the sacculation of the walls 
of this part of the large intestine. 

A true peristaltic wave takes place in the cecum, driving the food 
down the intestine into the transverse part. These waves die away 
before they reach the end of the colon and the food is driven back 
again by waves of anti-peristalsis. Occasionally more food escapes 
through the ileocolic sphincter from the ileum so that the whole 
ascending and transverse colon may be filled with a mass undergoing 
a constant kneading and mixing process. The result of this process 
is the absorption of the greater part of the water from the intestinal 
contents, as well as of any nutrient material, and the drier part of 
the intestinal mass collects towards the splenic fiexure, where it may 
be separated by transverse waves of constriction from the more fluid 
parts which are being driven to and fro into the proximal and inter- 
mediate portions. By means of true peristaltic waves these hard 
masses are driven into the distal part of the colon, and the distal 
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colon must now be regarded as a place for the storage of feces and as 
the organ of defecation. The storage of waste matter takes place 
chiefly in the sigmoid flexure, which with the rectum represents the 
distal portion of the colon, The distinguishing feature of the distal 
colon is its complete subordination to the spinal centers. It prob- 
ably remains inactive until an increasing distension excites reflexly 
through the pelvic visceral nerves a complete evacuation of this 
portion of the gut. In man, in addition to the stimulation of these 
nerves, the emptying of the colon is largely assisted by the con- 
tractions of the voluntary muscles of the abdominal walls and pelvic 
floor. This section of the rectum is finally emptied by a forcible 
contraction of the levator ani and the other perineal muscles, and this 
contraction also serves to restore the everted mucous membrane. In 
man, as Hertz has shown by the skiagraphic method, the pelvic colon 
becomes filled with feces from below upwards, the rectum remaining 
empty until just before defecation. In individuals whose bowels 
are opened regularly every morning after breakfast the entry of feces 
into the rectum gives rise to a sensation of fullness and acts as the 
call to defecation. If no response be made, the desire to defecate 
passes away, since the rectum relaxes and the fecal mass no longer 
exercises pressure on its wall. Hertz has shown that the minimal 
pressure required to produce the call to defecate varies from 30 to 
40 millimeters Hg, according to the length of the gut which is the 
seat of distension. 


ROENTGENOGRAPHIC EXAMINATION. 


The bismuth food passes so rapidly through the small intestine 
that the determination of a peristaltic wave is a matter of great 
difficulty. With the exception of a small mass in the bulbous duodeni 
and the collection of masses in the lower portion of the ileum, little 
is seen definitely in normal cases. 

The bismuth meal passes through the duodenum in from 25 to 
60 seconds. Special technique is necessary to show successfully the 
duodenum in normal subjects, departures from the normal being more 
easily seen. Observations on the duodenum may be made with the 
patient standing up or lying on the X-ray couch. It is better to 
examine the patient in the upright position, centering the tube over 
the pyloric end of the stomach. A slight degree of lateral rotation of 
the patient throws the duodenum well into the field of vision, and on 
screening, the bismuth is seen throughout its whole course along the 
duodenum. There are instances in which a hesitancy of the bismuth 
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mass at the duodeno-jejunal junction may be observed, but this is 
rare, because as a rule the bismuth runs over the junction and drops 
down through the straight jejunum quickly. From this point down- 
ward the bismuth spatters generally throughout the coils of the small 
intestine, there being no very definite arrangement possible. The 
transit seems to be so rapid that in small and detached plates the 
coils are not distinguishable. Occasionally, however, plates are ob- 
tained which show a fairly regular arrangement of the coils of 
the small intestine lying mostly in the center of the abdomen to the 
left, the lower portion of the coils being quite low. Apparently there 
is some slowing in the lower end of the small intestine, where 
bismuth collects in masses, outlining the lower end of the ileum ia% 
most instances, particularly when there is some pathological condition 
about the ileocecal valve region. In the cecum and ascending colon a 
retardation is met with, and from this outward there is found what is 
represented as the Cannon ring in the proximal portion of the trans- 
verse colon. 

Except for a few moments each day the large intestine is quiet. 
It is not a uniform tube, but sacculated and divided longitudinally 
into a number of nearly separate compartments, the well-known 
haustra. This is the reason that its contents remain distributed along 
the course of the bowel and do not fall to the lowest point. In tum 
the circular layer of fibers of the large intestine are particularly active 
when there is content in that portion of the gut. When a peristaltic 
wave starts at any point in the course of the large intestine, the part in 
front alters in shape and loses its sacculation. This is effected not 
by a relaxation of the longitudinal bands, but by a general toning 
up of the circular fibers of the haustra. Thus the bowel in front of 
the wave becomes of uniform but diminished caliber. The advancing 
wave consists of a very firm contraction of the circular wave, each 
fiber contracting in its turn and remaining strongly constricted for 
many minutes after the front of the contraction wave has passed on. 
In this way the column of feces is propelled from behind by an even 
pressure which advances steadily along the gut as fiber after fiber 
is included in the peristaltic wave. It is thus forced through a small 
cylindrical tube, the walls of which have acquired sufficient tone to 
resist the pressure of the advancing mass, The firm, more or less 
solid contents form a pliable, cylindrical mass which follows the 
course of the bowel bending around the flexures. The rear of the 
moving fecal mass is conical shaped, showing the regular manner in 
which the tonic contraction passes into firm contraction. There is no 
possible chance of the feces passing back again for each circular fiber 
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remains firmly contracted for some time. Often we may see a 
thin line of feces remaining in the bowel after the wave has passed, 
the lumen of the bowel being reduced to a thin thread. After some 
minutes the continuous thin line of feces begins to break up showing 
that the circular fibers are relaxing and the lumen of the gut is 


Fig. 11.—Four drawings from Holzknecht’s original article illustrating 
the mass peristaltic movement. In 4, the colon is uniformly filled from 
cecum to splenic flexure. 


opening up. This is the normal mechanism, although there are irreg- 
ularities and deviations from the normal type. 

In following the bismuth meals through the alimentary tract one 
is often struck by the fact that the large intestine scarcely ever shows 
active movement, although its content has advanced considerably 
since the last observation. It is probable that the principal onward 
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movement of the large intestine is the mass movement described by 
Holzknecht. It is a striking phenomenon when seen and consists in 
the bowel content suddenly losing its haustral markings, and being 
formed into an ovoid sausage mass with perfectly smooth edges 
and rounded at both ends. This mass travels at about twice the rate 
of the peristaltic wave of the stomach, the distance traveled varying 
with the circumstances. When the mass comes to rest the haustral 
indentations reappear, quickly if the bowel content is semi-fluid; 
more slowly if the bowel content is firmer. It is estimated that 
these mass movements occur about six times daily. It is assumed 
that the respiratory movements and the filling and emptying of the 


_ Fig. 12—X-ray observation of normal colon in man and position at- 
tained by its contents at different periods after a meal containing bismuth. 
The bismuth meal was taken at 8 A.M. Times of arrival at different levels 
marked in colon. (Herts.) 


stomach are important factors in the shifting of the bowel content. 
It has been observed by the author, however, that active defecation 
itself is sometimes followed by a mass movement, particularly when 
the entire sigmoid has been, emptied. 

It seems quite impossible by palpation or manipulation to shift 
the content of one portion of the colon proximalward and the same 
may be said of moving it onward. Unless it is fluid, it does not seem 
possible with any degree of assurance, to move the content of the 
ascending colon onward into the transverse. Nor is it possible to push 
the content of the proximal transverse back into the ascending. It 
is probable that a status of tone keeps the content at the position it 
occupies. It may be said that the haustral churning is also met with 
in the small intestine, although there the actual radiographic evidence 
is nowhere near as perfect as in the large. 
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According to Kant, whose finding is now generally accepted as 
fact, peristaltic waves in the stomach originate in a tonic constriction 
ring, the exact location of this ring varying with the tone and degree 
of filling of the stomach. A similar tonic constriction ring exists in 
the transverse colon (Cannon’s ring). From this ring there travel 
anti-peristaltic waves toward the cecum. The exact location of this 
varies with the tonicity and the degree of distension of the proximal 
colon. Peristaltic waves travel distally from this ring onward in 
the transverse, the descending colon and the rectum. The entire 
peristaltic waves of the ascending colon are somewhat livelier than 
the peristaltic waves distal to the Cannon ring. By means of the 
X-ray this tonic constriction ring in mass is easily observed. Thus 
it may be said that in the stomach a bismuth or barium meal should 
pass out in within four and a half hours, and that the head of the 
barium column should have reached the cecum by that time. The 
barium meal should have passed into the colon by the eighth hour, or, 
at most, the tenth, when the head of the column should have reached 
the middle of the transverse colon. The ascending colon should be 
reached in from nine to sixteen hours, and the colon should be practi- 
cally empty of barium at the thirty-sixth hour, no purgatives having 
been taken during the time of the observation. 


CHAPTER IV. 


Anamnesis. 


THE intérrogation of the patient, the ability of the history taker 
to discern and marshal salient points and reject those which are super- 
fluous, is of the greatest value in gastro-intestinal conditions. It may 
honestly be said that in practically half of all the instances of gastro- 
intestinal affections a diagnosis is made, or strongly suggested, from 
the history alone, and that much that is done in the way of investi- 
gation is confirmatory. Of course there are numbers of cases wherein 
one must work assiduously to accomplish a diagnosis. But yet it is 
often common enough to deduct from the history alone a suggestive 
diagnosis which is clinically well worth the while. Mayo has stated 
that history comprises 50 per cent. of the diagnosis, the X-ray about 
40, and the laboratory 10. I agree perfectly with this in so far as 
history is concerned, but I do not agree in so far as the X-ray and 
the laboratory are concerned. Thus it will be seen that the taking 
of a history is a very important part of the work, one that should not 
be relegated to an assistant or to a subordinate. My experience has 
been that history-taking is seriously neglected by the medical men 
now in practice, and it represents much of the value of the older 
type of physicians that they spent much time in taking careful history. 
All that has already been said in my text book on the diseases of the 
stomach, holds good in so far as the intestines are concerned, and 
there will be only included here such things as deal more particularly 
with enteric conditions. 

There is the important group of symptoms connected with 
chronic excessive intestinal toxemia that deserves the first attention. 
Emotional irritability and inclination to mental depression; an early 
onset of muscular and mental fatigue; gradually developing anemia 
which is difficult to benefit by means of the administration of iron; 
the steady downward tendency year after year, the patients always 
being short of robust, and less capable of rapid recuperation even 
under most favorable hygienic conditions; the indications of pre- 
mature senility, and atrophic processes, not limited to fat, muscular 
and blood tissues alone; those which come from various pathological 
conditions in the enteric tract, such as gas, meteorism, more or less 
indefinite types of distress; constipation or diarrhea; recurring neu- 
ralgia; persistent forms of eczema, and various other types of derma- 
tological conditions; various functional disturbances in the eye, such 
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as specks and floating objects, dimness of vision, etc.; inability to 
maintain one’s standard of work, losing endurance before the day 
is over and from insufficient amount of physical or mental labor. 
These and many others, have to do in significance with the diagnosis 
of a chronic intestinal toxemia. 

Then there is the matter of the catarrhal conditions from duo- 
denitis to sigmoiditis in connection with the local distress in the 
abdomen, manifestations of mucus in the stools, varying states of 
affairs in regard to regular movement of the bowels, etc. There is 
the pain which accompanies intestinal ulceration of various types, 
particularly the diarrhea which comes when an ulcerative process is 
well advanced and in the large intestine, or down in the rectum; and 
there is always to be remembered the distress attendant on the infec- 
tive conditions such as typhoid, etc. There is the history in botulism— 
that is, the history of cause; the chronic history of dysentery in 
connection with that diagnosis, the important significance of the 
stools, numbers each day, etc. Then comes the matter of appendicitis, 
as to whether the patient had attacks of pain in the lower right ab- 
dominal fossa before they came to the physician for diagnosis; the 
steady decline and evidences of dotage in cases of arteriosclerosis ; 
the history of pain, usually on the left side in colon diverticular 
conditions, particularly in connection with abscess, wherein of course, 
the matter of fever, leucocytosis, and clinical findings would be im- 
portant; the history of relief from distress in the abdomen in cases 
of enteroptosis, such as the relief experienced when prone as com- 
pared to when up and about. The history of constipation in con- 
nection with the diagnosis of malignant disease of the intestines— 
that is, initial constipation finally followed by more or less movements 
of the bowel with the presence of blood, mucus, pus, etc.; the change 
of routine in life as causative factor in connection with the symp- 
tom of constipation; establishment of diarrheal conditions from neu- 
rological disturbances; constipation accompanying plumbism; the 
subject of hemorrhage from the bowel and intestinal obstruction; the 
history of the acute onset of pain in connection with various stone 
formations, whether in the pancreas, gall-bladder, etc.; history of 
the enlargement of the abdomen, such as is found in cases of accumu- 
lation and of new growths in the abdomen, and finally, all the points 
which have to do with diseases of the rectum and anus. 

Then comes the importance of symptoms, as to how they have 
progressed and their character, and changes; matters of loss of weight ; 
all that pertains to headaches, vertigo, changes in appetite, thirst, pain, 
distress, abnormal sensations of various kinds, such as bloating, full- 
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ness, weight and pressure, belching, regurgitation, pyrosis, pains in 
various parts of the abdomen, vomiting, character of stools, general 
health and strength. These and many others are all important in 
connection with the anamnesis in this type of work. 


HISTORY RECORDS. 


The advantages of keeping records of the cases examined, the 
treatment prescribed and results from same, are Of inestimable value, 
and the busier the physician the more necessary it is that such details 
pertaining to a case be noted in writing and not trusted to memory 
alone. 

I have seen no reason for changing the plan of history sheets 
mentioned in my text-book on the stomach. These history sheets, 
now used in numberless cases, have proven to be most satisfactory, 
both in the office and clinics. Inexpensive, handy, easily filed, quickly 
gotten, and read within a minute or two after being spread before 
you. 


Name Address Diagnosis 
Date 191 8. M. W. D. Children Occupation Age 


Family History 
Personal History ; 


Present Illness 


anne ee ee Ree ee ——— 

eo 
a tf 

EXAMINATION 

TC 
_-----—_— 
_—_——_— rn 
RS 
a 


Fig. 13—Author’s examination blank. Printed in the form of a 3-ply folder. 
pues shetty apsead out 8 by 15 inches. Above shows arrangement a printing. 
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Fig. 14.—Reverse side of author's examination blank, for 
observation notes and treatment. 


CHAPTER V. 
The Examination of Patients, 


GENERAL INSPECTION. 


In a broad way, inspection of the body takes into consideration 
every external symptom in any way connected with the diagnosis 
of internal diseases and it comprises all matters that are connected 
with diagnosis in general, because many abdominal cases show dis- 
case elsewhere in the body and it is not uncommon to meet with 


Fig. 15.—Examining table used by the author. 


cases having symptoms in the abdomen while the disease itself is 
situated outside of the abdominal cavity. This being a wide field, it 
is not necessary to deal with it extensively here. I will confine my- 
self to abdominal diagnosis alone. 

The assistance of daylight is more advantageous for esti- 
mating such details as color of the skin and general illumination of 
the patient. Artificial light is better in obtaining details and shadow 
effects and for the concentration of a flood light upon a certain part 
of the abdomen while all the rest is dark. I have had no reason 
to change my good opinion of the examining table which I use— 
a table 6 feet long, and 28 inches wide, and supported by four 
strong posts 30 inches from the floor, the top of which table is 
covered by a thin mattress of black oilcloth. 

The examination is begun with a general inspection of the body; 
that is, all that pertains to the condition of the hair, the pupillary 
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reflexes, the condition of the mouth, the color of the skin and general 
appearance of the body as a whole. This should be followed by 
noting the reflexes, both those of the elbow and forearm, as well as 
the patellar reflexes; the general examination of the heart and lungs; 
the noting of the condition of glands particularly enlarged ones, such 
as those connected with malignant disease and the epitrochlear gland 
in its significance in syphilis. The odor of the breath may be of 
considerable value in diagnosis. Inspection of the abdomen may give 
details of diagnostic value, although in other cases again, no useful 
information may be gained. As a routine I now perform it at the 


bes : 


Fig. 16—Two types of normal abdomen in women who have borne children. 
(The first is a decidedly better type than the second.) 


end of a general physical examination. It is important to note the 
nutrition of the walls, shape, size, bulging (when present whether 
local or general), excursion or retraction of the abdomen as a whole 
during respiration, and also whether peristaltic movements of the 
gastro-enteron are visible. 

The appearance of the skin of the abdomen is of value in the 
following ways: Many linear albicantes are evidence of past preg- 
nancy or marked reduction in weight, both of which conditions 
may predispose to ptosed states of the abdominal organs. Eruptions 
of cutaneous diseases, and the rose spots of early typhoid may be 
seen, Some knowledge of the gross appearance of the common 
forms of skin diseases is of value, particularly in being able to differ- 
entiate irritative rashes due to toxic absorption from the colon and 
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17,—Visible prominences of the abdomen. (After Nothnagel.) A, Car- 
ct .) hepatic flexure of the colon, ileus, peristalsis in the right eolon and small 
Tassstine. 8, Stenosis of ascending colon in agien of hepatic flexure. C, Stenosis 
of sigmoid flexure een arate: B, Chronic ileocecal valve invagination. 
&, Stenosis irom cicatrix in lower part of sigmoid flexure, F, Stenosis (cicatrices 
following tuberculous aleer) in ascending colon at hepatic flexure. Peristalsis in 
ascending colon and small iatestine. 
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the excretion of these poisons by way of the skin from the more 
chronic types of skin disorders. The yellow tint of jaundice or 
leukemia, or the fainter yellow of toxemic jaundice; the very light, 
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_ Fig. 18.—Visible peristaltic movement in carcinoma of the penis A, 
Normal condition of the epigastrium with slight sulcus from the ensiform 
to the umbilicus. B, Bulging of the epigastrium due to peristaltic move- 
ments, 


yellowish brown of malignant cachexia, and the faint brown of hepatic 
cirrhosis may be observed. A general brown or browning-black color 
is seen in Addison's disease, although here the pigmentation may be 
very faint and only present on the upper extremities. 
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ab 19.—A, Stenosis of the lower ileum due to peritoneal adhesions. B, 
tenosis of the sigmoid flexure at left ileopectineal line. C, Stenosis due to car- 
inoma at lower part of sigmoid flexure. D, Cicatricial stricture in region of splenic 
exure of colon. £, Vigorous peristalsis of small intestine(koprostasis). F, 
tenosis of sigmoid flexure and peristalsis of large and small intestine. 
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General enlargement of the superficial) abdominal veins may be 
seen in greatly dilated stomachs, cirrhosis or tumor of the liver, and 
obstructions of the vena cava. The so-called caput medusa” may be 
seen in obstruction of the portal circulation or hepatic cirrhosis. 
Note should be made of absent or limited abdominal respiratory 
movement (peritonitis), and excessive abdominal breathing (diseases 
of the lungs). 

To note the nutrition of the wall is of much value in diagnosing 
gastro-intestinal cases. In malignant disease the subcutaneous fat 
of the abdomen is more or less lost. Likewise is this true in atrophic 
states of the glandularis of the gastro-enteron, cases of atony or 
dilatations in various parts of the viscera, The shape, size and bulg- 


Fig. 20.—Enlargement of the liver due to congestion and caused by 
endocarditis, No other abdominal symptom, 


ing of the abdomen often give important diagnostic suggestions. 
The abdomen which is large in size, pendulous in the upright posi- 
tion and which flattens in the recumbent position, means relaxed 
abdominal walls, a common result following pregnancy, and is often 
seen in cases of more or less splanchnoptosia and chronic colitis. 
Note should be made of the shape and breadth of the body, for the 
long thorax-abdomen type of individual often has prolapse of the 
abdominal viscera and endocrine disturbance; the same may be said of 
those individuals who have a widely flaring ilia and a wide costal arch. 
Under favorable conditions in thin-walled subjects,.the outline or bulge 
of the stomach or colon may be seen. I have seen the entire right side 
of the colon project the abdomen prominently forward. Furthermore, 
the abdominal wall may be raised and present a local bulging from the 
mass of a neoplasm connected with any of the abdominal organs— 
even the kidneys which are deeply situated. 
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The opportunity is frequently offered to observe the peristaltic 
waves of the stomach and the vermicular movements of the intes- 
tines. They present themselves as a series of rolling, rounding ele- 


A —Dorsal m method of displacement of Auid in an ascitic abdo- 
a ie when lying on the back. B, Upper limit of 
y ral 


increase and subside. In the stomach they usually 
te right; in the intestines they are liable to run in any 
monly accompanied in stenosis of the intestines by a 
nd as the fluid passes through the stricture. Instances 
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are observed of obstruction in the region of the ileocecal valve when 
the coils of small intestine may lie one above the other in the center 
of the abdomen. If the stenosis is in the lower colon, or high in the 
rectum, the distention is around the confined limits of the abdomen; 
corresponding to the location of the colon. Should thexsistention 
and peristaltic movements be confined to the upper and left’: 


Fig. 22.—Ascites due to interference with returned, circulation in the 
Ivic veins from pelvic phlebitis following parturition. (New York 
olyclinic Hospital.) 


and running toward the pylorus, a stenosis in that region is suggested. 
Note should be made as to the quantity of fat in the abdominal 
wall, particularly in connection with the diagnosis of obesity, when 
the abdomen is uniformly arched, lying or standing, and perhaps 
there are small bulgings somewhat lobulated owing to the arrange- 
ment of fat. The navel is depressed in obesity because the connective 
tissues thereabout are so rigid that fat cannot be deposited. The at- 
tempt to grasp the outermost tissue between the fingers will solve 
any doubt. 
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Meteorism (tympanites) may cause abdominal distention. It 
then lessens or obliterates the umbilical depression unless the wall is 
thickened by edema or fat. The contour of the stomach or of the 
intestinal coils can frequently be seen through a thin abdominal wall, 
especially when peristalsis is active, or when the organs are dilated, 
particularly if the dilatation be dependent upon the stenotic function 


Fig. 23.—Abdomen in a clinic case of splanchnoptosia showing pee ole 
vexity oe and protuberance below in the lower zones of the 
The sag of the saat produced the side relaxation shown by the baled 
over Poupart’s ligament. 


in the digestive tract. When there is pyloric stenosis, (ileus, intes- 
tinal tumors) by noting through the abdominal wall the contour of a 
specially distended and perhaps completely immobile coil of the intes- 
tines, the position of the obstruction can sometimes be determined. 
The paralytic immobility and the absence. of intestinal murmurs to 
auscultation are important signs in the diagnosis of acute, diffuse 
peritonitis. 
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Free accumulation of air in the peritoneal cavity from perforation 
of the stomach or intestines is characterized by uniform distention 
of the abdomen without visible stomach or intestinal contour. 

Collection of fluid also produces an apparently uniform disten- 
tion of the abdomen. In the dorsal decubitus the fluid when under 
no great tension is mostly accumulated in the lateral portion, so 
that the abdomen seems to be proportionately broad. In case the 
fluid reaches as high as the navel, this slightly protrudes. Percussion 
of an abdomen containing free fluid produces a dullness of the 


dependent portions. Still more essential to the diagnosis of free 
fluid is the so-called fluctuation wave which can sometimes, when the 
patient is moved, be appreciated. 

The presence of distended veins of the abdominal wall aids the 
diagnosis of cause of free fluid in the abdominal cavity. It may be 
limited to the sides of the abdominal walls, and if the examinatton 
shows that they conduct the blood from below upward they present 
the type of collateral circulation observed most plainly in a throm- 
bosis of the inferior vena cava. In this case a part of the blood which 
should proceed through the vena cava inferior is deflected and flows 
directly from the lower extremities through the veins of the anterior 
abdominal wall into the vena cava superior. Any fluid effusion in the 
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abdominal cavity may compress the inferior vena cava enough to 
cause some obstruction, hence this sign of a collateral circulation is 
of slight value unless the venous distention be very marked, when 


- 25.—Prominence of the abdomen due to enlarged spleen in 
a case of myclogenous leukemia, 


aypgenets eae in 


nf ary, distended veins which occupy the umbilical region 
/ te an anatomic obstruction of the portal circulation, 


(ia 


n tumors or other abdominal cysts are differentiated 
of free fluid by inspection, palpation or percussion. 
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With them the greatest degree of prominence and resistance is in 
the median line of the abdomen, not in the more dependent portions, 
It is usually necessary for all the other methods of examination to be 
employed for a certain differentiation. 


Fig. 27.—Gastric carcinoma, arrow erga to prominence of 
epigastrium caused by the growth. 


Enteroptosis following pregnancy presents on inspection a pe- 
culiarly characteristic and practically clinical picture. The condition 
depends upon the relaxation of the abdominal walls and of the mesera- 


Fig. 2.—Showing a moderate amount of abdominal distention . due 
to perityphlitic adhesions following a suppursiixe appendicitis for wie 
operation was performed five months before. 


tery. It is also most frequently observed in the female.ge% 4 
due either to a marked loss of sub-peritoneal, sub-mesenter 
cutaneous fat and to an atrophy of the abdominal wall mx 
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an impaired tension of the stretch of the abdominal walls of the peri- 
toneum. It is almost always associated in extreme cases with a_loss 
of fat in the abdominal wall and of the abdominal content,,a certain 
degree of atrophy and frequently even a spreading of the recti muscles. 
As a consequence the abdominal organs are abnormal and mobile, the 
liver and kidneys in the erect position are situated lower than normal, 
the right kidney especially gradually draws down a mesentery for 
itself and becomes a movable, even a genuine floating kidney. In the 


Fig. 29,—Prominence of abdomen due to enlargement of spleen in myelo- 
genous leukemia. (New York Polyclinic Hospital.) 


‘©F & ct position in these people a veritable pouch is noted, and through 
‘the gaping breach between the recti muscles a considerable portion 
‘©£ the abdominal content sometimes projects like a hernia. Enterop- 
Qs is can exist in the virgin female and in the male, the organs being 
|“© wy prolapsed, and no change in the abdomen contour noted. These 
‘2 mainly in the congenital and endocrinopathic cases. 

Empty intestines in inanition, that is, from starvation, esophageal 
| Stenosis, or in cases of malignant disease produce a very decided re- 
faction of the abdomen. A similar appearance is observed in tuber- 
| ©abkr meningitis, The so-called scaphoid belly is due to a contraction 
| 2€ the intestinal muscles, and perhaps abdominal muscles as well. 
| Um spection sometimes reveals local prominences due to cysts, tumors, 
5 
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enlargement of the abdominal orgaris atid thei 


respiration. 
The general types of abdomens may be classi 
Obese abdomen Asciti¢e abde 
Scaphoid abdomen Gaseotis abde 
Abdomen of pregnancy Enteroptotic 


In the matter of local abdominal enlargements % 
be mentioned: -Enlargements ‘of the upper left 
observed in enlargements of the spleen, hepatic 


Fig, 30.—Tuberculosis of wight kidney, 


disease may bulge the abdomen on that side to_ 
perhaps as low as the iliac fossa and pelvis. & 
upper abdomen below the right costal arch are 
of the liver and gall-bladder, congestion, cirrhosis, 
malignant and gummatous tumors, echinococeus ty 
liver, empyema, or cancer of the gall-bladder. 
may be due to a fecal or malignant tumor of the ; 
the neighborhood of the hepatic flexure. Right 
pyopneumothorax may produce an immobile mia 
region and perhaps in the epigastric. 
Enlargements of the epigastrium proper are f¢ 
a distended or dilated stomach, neoplasms of the 
the liver, pancreas, transverse colon, and omenttt 
abdominal aorta is recognized as a pulsatile tumor 
of the epigastrium. I have observed large gall-bladé: 
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ian line of the epigastrium; to the left, immediately 
an effusion into the lesser peritoneal sac. 
gements in either flank commonly depend upon lesions 


tion of liver enlargement acen in the bu of the mid- 


ion of the abdamen, (German Poliklinik.) 


»mear tuberculosis or malignant disease of the peri- 
jas abscess may bulge, fluctuate and point in the groin, 
above Poupart's ligament, while an iliac abscess com- 
beve the outer end of this landmark. In the right 
palpable tumors of appendicitis, or mass adhesions 
mm way also be found the tumors due to neoplasms of 
ending colon and to fecal impaction in these portions 
In the left flank similar obstructive lesions of the 
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descending colon and sigmoid flexure are possible causes of a local 
swelling, additional factors to be bourne in mind being splenomegaly 
and splenoptosis, and peridiverticular abscesses. 

In the region of the umbilicus, a distention is suggestive of 
gastric dilatation and displacement; less commonly of enteroptosis 
or of other visceral ptoses—a displaced spleen or kidney may be more 
conspicuous near the navel than it is in the epigastrium or in the 
flanks. The umbilical region is also the site of hernia and of tumors 
caused by tuberculous peritonitis, and by neoplasms of the stomach, 
gut, omentum and mesentery. 

Distention of the lower abdomen above the pubes, if not ob- 
viously a sign of pregnancy, may mean an overdistended bladder, 
or, very rarely pyo or hematometra, Additional factors of hypogastric 
swellings include the diseases of the female genital organs, the 
appendix, and the peritoneum, as well as inguinal hernia. 

On inspection massive abdominal tumors may account for an ap- 
parent general enlargement of the abdomen; especially is this true of 
the ovarian cyst, the pregnant or fibroid uterus, the leukemic spleen, 
an overfull bladder, and the cancerous gut and peritoneum which at 
first glance simulate a universal abdominal distention. 


PALPATION OF THE ABDOMEN. 


The first requisite for palpation of the abdomen is the relaxation 
of the abdominal wall. ‘This is accomplished by the patients lying 
perfectly prone with their hands to the side, or with their knees 
raised and somewhat separated. Slow, regular breathing should be 
advised, and with apprehensive individuals conversation should be 
engaged in so as to take their mind away from the physical examina- 
tion that is being conducted. With some individuals it is advan- 
tageous to raise the buttocks by putting a number of pillows under 
them, or to place the patient on the examining table in the Trendelen- 
berg position, which frequently relaxes the abdominal walls to a 
marked degree, pushing the abdominal organs toward the diaphragm. 
thus allowing the lower part of the abdomen to be more easily 
palpated. In conditions of extreme degree of meteorism the giving 
of an enema to empty the colon of feces and gas is usually worth 
while, With most individuals palpation may he conducted in a satis- 
factory way. However, in conditions of extreme tension and extreme 
sensitiveness it may be necessary to employ anesthesia or to examine 
the abdomen under conditions of a prolonged hot bath—that is, while 
the patient is still in the water. Few people enjoy the placing of cold 
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finger tips upon the abdomen. It commonly excites a reflex spasm in 
the abdominal walls and makes ‘palpation unsatisfactory. Thus, if the 
hands be cold they should be warmed. Abdominal palpation should 
be engaged in with the flat of the hand, allowing the fingers and 
finger tips to dance up and down as the hands advance around the 
abdomen. It is my custom to divide abdominal palpation into two 
parts—namely, superficial and deep. The superficial palpation is 
conducted by a general swinging about of the hands encompassing the 
entire abdominal confines, feeling particularly for tender areas on the 
skin, for the condition of the abdominal wall, and the presence of any 
localized areas of rigidity such as is observed in cases of ulcer, appen- 
dicitis, inflammatory conditions of the peritoneum, etc. This is 
followed by a heavier palpation wherein effort is made to sink the 
hands as deeply into the abdominal cavity as is comfortable to the 
individual. In thin people the spinal column almost to the promontory 
of the sacrum can be felt. : 

In palpating painful affections it is a good rule to begin with the 
painless part, thus yaining the patient’s confidence and distracting 
his attention. Frequently bimanual palpation furnishes very useful 
results. One hand placed upon the lateral or anterior surface of the 
abdomen pressing the parts against the other hand in the flanks, 
perhaps in the vagina or in the rectum. 

In all difficult cases it is of decided advantage to palpate in 
different positions of the body—that is the dorsal decubitus, the right 
and*left lateral, erect, knee-chest position, the elevated pubic posture, 
and finally the Trendclenberg. 

Rubbing the skin of the abdomen with oil, or what 1 usually 
employ, talcum powder, frequently facilitates an examination. Jerky 
or interrupted palpation is often advantageous, for certain purposes, 
wherein the hands or tips of the fingers are placed firmly upon the 
abdomen and quite powerful but short strokes are employed, agitating 
the tissues beneath. This method may demonstrate a collection of 
food in the abdomen or the presence of deeply placed solid masses 
covered by a fluid which ordinary palpation would not reach. “Dip- 
ping” can be recommended tv demonstrate the enlargement of the 
liver ur the spleen, benign tumors or distended gall-bladder, and for 
palpating an abdomen distended with fluid when the ordinary palpa- 
tion as well as percussion leaves one in doubt. 

Abdominal palpation should appreciate the general condition in 
the belly, both of the walls and abdominal content, palpable boundaries 
of the organs, their sensitiveness to pressure, and any local resistance 
and tumors. It therefore is a necessary sequence to inspection. 
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“Splashing” is a valuable method of demonstrating the presence oj 
fluid and gas in the viscera. Fluctiation in the ordinary sense vi 
the word is not practical in the belly. 

Enteroptosis presents to palpation an abnormal slimness and 
flabbiness in the abdominal wall and hyperesthesia usually in the 
epigastrium. Often the organs may be palpated and bounded just 
as if there were no covering. Sometimes a stomach distended with 
gas is much more readily outlined by palpation than by percussion: 
on account of its firm resistance like that of an air cushion. Con- 
tracted intestinal loops feel like tubes, varying in size from a littl . 
finger to a thumb. The haustra of the large intestine can sometimes 
be plainly felt. 

In palpating tumors or pathological resistances we should care- 
fully heed their position, form, size, possibility of outlining their 
boundary, their consistence, character of their surface, and their 
sensitiveness to pressure. We should determine, if possible, from 
what organ the tumor arises, whether it is covered by the stomaci 
or by the intestines, etc. Artificial distention of the stomach or colon 
will sometimes clear up this part of the examination, 

In determining tenderness, very gentle palpation is first em- 
ployed. If this produces no pain, more force is used. We should 
then determine whether there is sensitiveness to quiet and regula 
pressure, or only to displacement of parts, for in many cases the 
tenderness is produced only by a blow, not by mere pressure, as is 
frequently the case in peritonitis. .\fter demonstrating the existence 
of tenderness an attempt should be made to differentiate at what 
depth this is situated. If the tenderness is more deeply situated. 
direct pressure posteriorly may be required. In this connection it 
may be important to mention the superficial tenderness met with in 
cases of pseudoperityphlitis, a condition of the ileocecal region which 
often arises, especially since public attention has been more or [fess 
attracted to the vermiform appendix. 

Deep-seated tenderness and often spontaneous pain are common 
symptums of hepatic congestion and of various inflammatory pr- 
cesses, such as, for example, perihepatitis, diffuse hepatitis, acute 
yellow atrophy, Ilanot's cirrhosis, and more especially localized, thos 
due to various pathologies of the gall-bladder and appendix. 

Pulsations of the liver which may be caused by the thrust of 2 
hypertrophied heart are to he distinguished from) those due to con: 
gestion of the hepatic venous channels. In the former the “jogging” 
character of the impulse, the physical signs of right ventricular hyper- 
trophy, and the absence of tricuspid leakage are the cardinal diag. 
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nostic points; in the latter the expansile, resilient impulse, the murmur 
of tricuspid insufficiency, and pulsation of the jugulars form a char- 
acteristic trinity of signs. The friction-rub of perihepatitis and the 
thrill by palpatory percussion over hydatid cysts may be elicited. 
With complete abdominal relaxation, enlargement and descent of 
the liver are readily determined by palpating the upper abdominal 
zone, with the finger-tips pointing upward toward the hepatic area, or 
by the bimanual method. Except in the young child, and perhaps 
in the wasted adult, it is always possible for me to feel the lower 
portion of the liver, perhaps not its direct edge, because I believe 
when the edge is palpable, the liver is pathological. But by general 


Fig, 32.—Ascites due to decomposition of the heart, caused by mitral 
regurgitation. In the case the apex beat was at the axillary line and there 
was congestion of the lungs as well as the general venous system. Cya- 
nosis, dyspnea and a pulsating liver were prominent. (Peoples Hospital.) 


dancing of the tips of the fingers in the region of the left lobe of the 
liver it is possible to make out practically within a quarter of an 
inch its exact lower edge and its fissure. 

In the presence of ascites or of meteorism it may be impossible 
to feel the lower edge of the liver although it extends far below the 
margin of the ribs. In the former condition, “dipping” may be tried 
or aspiration may be necessary to drain off the interposed fluid; in 
the latter the liver may sometimes be felt by Glenard’s method—that 
is, a strong pressure with the fingers of the left hand upon the right © 
lumbar region, and palpating with the left thumb below the right 
costal margin, meanwhile exerting deep rotary pressure with the 
right hand across the upper abdomen, the lumbar pressure forcing 
the Jiver down and the abdominal pressure pushing the intestine 
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away from the belly wall and up against the liver so that it may be 
felt by the examiner's thumb. 

The consistence and contour of the liver may vary greatly in 
different pathological conditions. In amyloid disease the texture of 
the liver feels dense and unyielding, its surface being uniformly 
smooth and even, and its lower border blunt and rounded. Increased 
hardness of the liver may also result from cirrhosis, cancer, syphilis 
or capsulitis, and leukemic infiltration. A local resilient, perhaps 
fluctuating, area elevated above the surface of the organ, suggests 
circumscribed abscess, hydatid cyst, or gumma. 

The contour of the liver is regular and the surface unroughened 
in the amyloid, fatty, cyanotic, and leukemic conditions, in diffuse 
non-purulent hepatitis and in generalized abscess, in the enlargements 
associated with febrile states, biliary obstruction, pseudoleukeme 
anemia, Banti’s disease, and other primary anemias. In Hanot's 
cirrhosis the surface of the liver is generally smooth but might bea 
little raughened. It is rough, nodular, or lobulated in atrophic and 
syphilitic cirrhosis, in cancer and in deformity due to local con 
striction. In the so-called, corset-liver there may be more or less of 
an oval projection of the right lobe extending downward several 
inches below the infracostal line, or in extreme cases, as far as the 
level of the umbilicus. A slender tongue-like extension of the liver | 
below the right costal border (Riedel’s lobe) is occasionally appre. 
ciable in cholelithiasis perhaps attended by a physical enlargement 
of the gall-bladder. 

Inflammatory exudates are appreciated as imperfectly or per 
fectly circumscribing tubular resistances. They are almost always 
passive, and immovable with respiration. Perityphlitic exudation or 
tender masses in connection in the ileocecal region are usually re 
sulting states from appendicitis. One can often feel a slightly tender. 
and perhaps not at all tender, mass due to the formation of thick 
adhesions caused by localized infiltration and exudation in this region 
As a rule perityphlitic abscesses lie deep, and are surrounded by 
yielding walls which fluctuate. If, however, perforated perityphlitic 
abscess exists there may be a swashing and gurgling and splashing 
over this area, because of the gas and fluid accompanying this pain, 
leaving stomach tumors which are usually readily susceptible to 
examination, out of consideration. 


TUMORS. 


Tumors of the kidney usually appear in the loin and it is possible 
tu push them forward by the posterior palpating hand. In addition to 
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going forward they usually remain covered by the hepatic or splenic 
flexures of the colon, Therefore percussion, palpation and inspection, 
particularly with the inflation of the colon with gas, generally shows 
the presence of the gut over the kidney structures, Renal tumors 
sometimes, but not necessarily move with respiration. Hydrone- 
phrosis gives rise to a renal tumor which is characterized by an 
elastic consistence and sometimes also by a change in size. 

Tumors in the mesenteric and retroperitoneal glands are not met 
with frequently. These are characterized chiefly by their multiplicity 
and the rounded contour of the individual tumors, by their deep 
position underneath the intestines (recognized by percussion as well 
as by palpation), and by their etiology, for they are generally metas- 
tatic. Tubercular tumors of the peritoneum are palpated as nodular 
or irregularly defined resistances, Tubercular infiltrated and retracted 
omentum presents a very characteristic picture, which can be felt as 
a knobbed cord between the xiphoid cartilage and the navel running 
horizontally and superficially. Tumors of the bladder and tumors 
growing out of the pelvis are characterized by their position, which 
can be palpated directly by rectal or vaginal examination. 

It is generally easy to palpate a dislocated or movable kidney, 
especially if the dislocation be marked enough for a “floating kidney.” 
It is more common on the right side and unless tremendously dis- 
placed can be made out by bimanual palpation. A movable kidney 


“ean then be recognized as a bean-shaped, vertically-placed body 
. between the two palpating hands. «At times it is somewhat sensitive 


to pressure, giving the patient a sense of nausea. The deep location, 
generally beneath the resonant colon, the verification of the upper 
bluntly rounded end of the kidney, the lack of any sharp edge which 
could correspond to the liver border, should prevent confusion with a 
corset liver. Sometimes the hilum and the pulsating renal artery on 
the concave side of the kidney can be felt. 

Diffuse enlargement of the spleen, acute splenic swelling, passive 
congestion of the spleen, the spleen of leukemia, Banti’s disease, the 
spleen of intermittent fever are all very easily palpated and deter- 
mined by their position, shape and mobility with respiration. A 
very large splenic tumor of leukemia and malaria, often shows one 
or more horizontal notches on the anterior edges. The splenic swell- 
ing in typhoid fever and other infectious diseases is often demon- 
strable only at the height of inspiration paren the inferior edge is 
just below the costal margin. 

As with the edge of the liver, if the spleen can be felt, it is well to 
judge it as pathological. I have seen two cases of enlargement of the 


74 THE EXAMINATION OF PATIENTS. 


spleen due to tuberculosis. In palpating the spleen it is well to stand 
on the left side of the patient and place the palpating right hand as 
high as possible upon the left hypochondrium with the fingers at 
the costal margin. Then exert’ firm pressure and attempt to 
feel the edge of the spleen during deep inspiration with the left 
finger tips. Most beginners are apt to employ too much force in 
palpating for the splenic edge—this causes a moderately enlarged 
spleen to sink below the finger tips. 

Tenderness and pain in the region of the spleen are met with in 
perisplenitis, in infarction, abscess, acute congestion, cirrhosis of the 
liver and other forms of enlargement of the organ. Pulsation of 
the spleen has been described as a rare finding in Corrigan’s disease. 

Enlargement of the spleen is a pertinent sign in various acute 
specific infections, such as malarial fever, relapsing fever, sepsis, 
typhoid, typhus, acute miliary tuberculosis, tuberculous peritonitis, 
erysipelas, diphtheria, variola, scarlatina, pneumonia, epidemic cere- 
brospinal fever, acute yellow atrophy of the liver, and Weil’s disease. 
In trypanosomiasis and in kala-azar the organ enlarges progressively 
and sometimes to an extraordinary dimension. In most of the 
primary anemias an enlargement is met with—myelogenous and 
lymphatic leukemia, Banti’s disease, von Jaksch’s anemia and. perni- 
cious anemia. Amyloid disease, Hanot’s cirrhosis, syphilis, rickets, 
acromegaly, Pick’s disease, and pancreatic cirrhosis serve to illustrate 
chronic diseases of which moderate splenic enlargement is sympto- 
matic, and to these may be added certain lesions inducing venous 
congestion, such as cardiac disease, hepatic cirrhosis, and tumors caus- 
ing pressure. In tumors of the spleen (such as hydatid, cancer, or 
lymphadenoma) and in abscess various grades of enlargement, gen- 
erally of irregular contour, are encountered. 

A distended bladder is easy enough to recognize when once it 
is felt. It may be confused with the pregnant uterus, with other 
enlargements of the uterus and with various tumors or with inflam- 
matory exudates. To differentiate we must utilize other methods of 
examination, that is, the bimanual by the vagina, and especially 
examination after catheterization. Peritoneal friction may be ap- 
preciable to palpation over the different organs or over tumors of the 
abdomen. The friction can be felt as a rough grating with the res- 
piratory and palpatory moving of the parts. It may also be appre- 
ciated by auscultation. Splenic enlargement in leukemia frequently 
leads to perisplenic, and cholelithiasis to perihepatic, friction murmurs. 

Tumors of the spleen are recognized by their characteristic 
shape, obliqué¢ position. uniform dullness on percussion and en- 
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croachment upon the left thorax. A distended gall-bladder though to 
some extent flexible, does not remain so, but returns of itself to the 
edge of the liver when the restraint and pressure are removed (after 
it has been pushed downward), nor can the gall-bladder be pushed 
upward out of reach. In the case of an ovarian tumor, the mobility 
of the mass is restricted, usually to a level not much higher than 
that of the pelvis. The relation of the tmmor to the uterus can be 
determined by vaginal palpation and its close proximity to the an- 
terior abdominal wall can be proved by mapping out by percussion 
an area surrounded by a zone of intestinal tympany. 

Gastric and intestinal tumors lack the characteristic mobility of a 
floating kidney, but they do not differ from a renal dullness in the 
loin. They can be traced to their source by inflation of the stomach 
or the gut as circumstances indicate. 

A normal gall-bladder, unless markedly distended, is not pal- 
pable. But when enlarged it may produce a circumscribed globular 
bulging just below the right costal margin or lower. If the distention 
be sufficiently great to elongate the organ, the dimensions may be 
most extraordinary. Exceptionally, the gall-bladder enlarges in an 
upward direction, and is therefore impalpable. When filled with 
calculi, a crunching gall stone crepitus can sometimes be felt (rare). 

Tumors of the small intestine are quite impalpable. Tumors of 
the large intestine, particularly malignant disease are not palpable 
excepting when they are of some size. Such tumors may then be 
met with in the right side in connection with the cecum and ascending 
colon, but very rarely met with at the flexures of the transverse or the 
descending colon. I have seen two instances of palpable malignant 
tumors of the sigmoid. As a rule malignant diseases of the rectum, 
even when situated high are not palpable through the anterior 
abdominal walls. 

In some cases of colitis, particularly in the case of a chronic 
condition, there is a tenderness across the Abdomen which corresponds 
to the transverse colon. The descending colon may be palpable 
throughout in instances of amebic colitis when there is considerable 
involvement of the submucous structure causing a stiffness of the 
wall of the gut. Less distinct stiffnesses of the colon may be felt in 
some instances of chronic colitis. 

The pancreas being so deeply situated is usually quite inaccessible 
to palpation even when in a pathological condition. Perhaps in a 
very old, emaciated subject, one in whom the stomach lies abnor- 
mally low, the organ is palpable as a resisting mass running hori- 
zontally across the epigastrium. An area of increased tenderness 
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and less commonly an immobile tumor in the center of the right 
epigastric region may be felt in the event of pancreatic enlargement, 
due for example to acute hemorrhage and inflammation, to sclerosis 
or to a new growth. Acute inflammations of the pancreas are accom- 
panied by such violent abdominal pains that examination is quite 


impractical. 
td 


AUSCULTATION OF THE ABDOMEN. 


Excepting for the sounds heard over the uterus and fetal heart 
tones, or the cord murmurs, described in the Text-book on Obstetrics, 
auscultation of the abdomen is generally barren of results. One may 
meet with friction murmurs, tympanites with respiration caused by 
peritoneal exudation over the liver or the spleen, ordinarily palpable 
as well. In rare instances one may meet with friction sound in the 
region of the gall-bladder, or more particularly over the liver, as in 
cases of cholelithiasis. Similar friction sounds may be heard over 
other parts of the abdomen between rougher surfaces of the peri- 
toncum. They are gencrally better appreciated by palpation than by 
auscultation, because they are best brought out by manipulation 
In normal cases intestinal movements proceed so, quietly that only 
very faint intestinal murmurs are to be heard, but in the pathologic 
increase of peristalsis the intestinal movements can sometimes be 
heard at a distance, the so-called borborygmi. The coincident pres- 
ence of gas and fluid in the abdominal cavity may in moving 2 
patient with a perforated peritonitis cause splashing murmurs in th 
abdomen, frequently metallic in character. The so-called “splashin 2 
sounds have been mentioned under Palpation of the Abdomen. 

In the diagnosis of intcstinal stenosis and tumors I have of#—*" 
observed the: presence of a hissing or whistling sound, sometin—=™e* 
heard at a distance, sumetimes appreciated by the patient himse=" 
taking place at the time the content of the gut is squirted throu=5 
the stricture. 

The normal intestines are the scat of a medley of liquid gurgh™* 
and sonorous and sibilant cooing sounds caused by the rush of g * 
through the uncqual lumen of the gut. Through the transmitte—=4 
parts coving sounds are somctimes heard as hollow metallic echoe~ % 
also the bubbling and splashing of fluid within the stomach may b* 
detected. One sometimes meets with abdominal auscultatory sound! 5 
of cardiovascular origin in murmurs of hepatic cirrhosis,’and spleno- 
megaly, bruits of aneurism and of compression of the abdominal 
aorta, the hollow echo of a heart murmur transmitted downward and 
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amphiied by an air-filled viseus and by the telephonic properties 
of the parictes. 

It sometimes answers the purpose to place the bell of a stetho- 
scope over the pyloric end of the stomach and percuss the margins 
of the stomach from the intestines below up to the organ proper 
and from the ensiform above. It also answers a purpose at times to 
massage the sides of the cecum and ascending colon. Very often 
in the second week of typhoid fever a marked amount of gurgling 
sounds are heard in the right iliac fossa. 


PERCUSSION OF THE ABDOMEN. 


The examination of the human body by means of percussion 
plays an especially important part in diagnostic methods. It is sur- 
prising to see the lack of ability and finesse of the average man in 
medicine to percuss properly and elucidate by percussion findings 
which are so well worth while. This is particularly true with 
regard to the abdomen where many organs are closely associated so 
that marginal percussion is difficult. To become familiar with 
percussion an interest must have been taken in doing it. This is the 
main reason why so few seem to Icarn it. The average student in 
the post-graduate schools makes a general percussion of the abdomen 
without any sort of a plan or perception of exactly what he is doing 
or without ever tempering his stroke according to the density of the 
organs he is undertaking to percuss. To become expert as a percusser 
one’s head as well as the hands must be used. While the immediate, 
direct method of percussion by means of the finger tips is the most 
handy, it is nevertheless the most difficult to learn. When learned, 
however, it furnishes more accurate results than any of the mechanical 
means, provided one gets the sense of touch as well as the per- 
cussion note. A few rules may here be given: In finger percussion, 
the percussing finger should give a vertical blow, the pulp of the last 
phalanx being used. Plexor finger should be tightly applied. The 
stroke of percussion should be light, short and elastic, produced 
merely by the bending of the wrist joint, at the same time avoiding 
any cramped position of the hand or fingers. In abdominal percus- 
sion the greatest values are in the tympanitic notes as one passes 
from one hollow viscus to another, and then the carrying of the 
percussion from a viscus like the colon, to the next organ which gives 
a different note. Beginning with the liver it may be said that unless 
the organ is pathological, the liver in the abdomen is non-percussible. 
With the upper border of the liver, however, the dome of the dia- 
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phragin is percussible and corresponds to the position of the normal 
apex of the heart and the other side—namely, the fifth intercosta\ 
space in the mammillary line. As a general rule, however, the est a— 

’ mation of the highest point of the liver is of little practical valm <= ~- 
If the diaphragm be high, the lung-liver boundary and the live=x 
edge is always high. If the diaphragm is low, the reverse is tru «<=. 
Percussion of absolute or relative liver values is without practic === | 
service. One can easily show the difference on the one side as comm - 
pared with the stomach on the other, and that is about as fa=m_r 
as we can go. The best in this connection is that one’s technique =a =m 
absolute dullness in percussion is accurate. The lower edge is usual MM y 
percussible, almost to the margin, although in my experience I wou —ME d 
rather palpate for the lower edge even when it is not pathologico=am_ |, 
because almost to its lower edge the liver can be felt—so why percu ==ss 
it in the abdomen? When a patient lies upon his left side the passi===——¢ 
mobility of the lower liver edge is shown by a depression of the rig Et 
lobe. When he lies upon the right side the reverse occurs, due to . 
rotation of the liver about a sagittal axis. The liver is more difficum™ at 
to percuss in sitting or standing posture on account of the increase=—=—— 
tension of the abdominal walls. 

The upper border apparently lies higher than normal if a path 
logic dullness from the thoracic organs (pleural effusion or lung co1 
solidation) be superimposed upon the liver dullness. It is, therefor 
necessary to resort to other methods of examination to determir 
whether it is a genuine high liver dullness or a normal liver dullne 
plus a pathological pulmonary or pleural dullness (X-ray). Tl 
upper border will be higher if the liver be pushed upward by i 
creased abdominal tension. In this case the liver will ordinari 
be rotated about a frontal axis, so that its inferior edge is elevat 
out of proportion to the lung-liver boundary and the vertical breadtl 
of the liver dullness appears abbreviated. Pulmonary retraction wil 
also cause a higher position of the lung-liver boundary. A mer 
diffuse enlargement of the liver without marked increase of intra 
abdominal pressure, that is, without the liver being pushed upward, 
will not ordinarily cause an elevation of the upper liver percussing 
boundary. This is because the organ enlarges in the direction of the 
least resistance, namely, downward, and not against the diaphragm. 
With increased abdominal tension or if an enlargement of the liver 
be excessive marked increase upward will result—most frequently 
in unequal enlargement of the upper surface of the liver. Such tumor 
projections T have scen in abscess of a concavity and apparently in 
simple malformations. It is true that echinococcus cysts may also 
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produce a change in the convexity. Subplrenic abs 
practically identical percussion results with those obtai 
of the convexity—although the presence of gas may be 

More important are changes in the lower border. — 


connection with stasis, a palpatory appreciation of alte 
consistence (cirrhosis, carcinoma). Solid masses ben 
packed intestines, tumors of the omentum, colon, of the’ 


Fig. 34.—Method of flank percussion on ascites, P. 


on back, percussion dull. : 


tion. Conversely, intestines distended with air, overlyi 
and hiding part of it, may simulate a high position of the #i 

The liver is unnaturally enlarged in active and passivé 
acute hepatitis, syphilis, fatty infiltration, amyloid 4 
tumors, abscesses, obstruction of the bile duct and ¥ 
leukemia, kala-azar, trypanosomiasis, malarial fever at 
fever. Decrease accompanies acute yellow atrophy as 


tympany may entirely obliterate every vestige of hepatie # 
normal gall-bladder can not be felt unless it is stretel 
contents; a very tense gall-bladder without much enlar 
be palpable. When palpable the organ presents a smtx 
tumor at the margin of the ribs in the nipple line. 
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It is my experience that percussion of the yall-bladder is not a 
practical method of examination, but that if enlarged it is palpable. 
However, enlargements will be met with in hydrops, empyema, cal- 
culi or malignant disease, and also of biliary obstruction incident to 
simple catarrhal inflammation, intestinal parasites, and the pressure 
of enlarged glands, as in cancer of the head of the pancreas or of the 
pylorus. 

For a long time it was believed by me that but little practical 
value could be gotten out of percussion of the various hollow viscera 
of the abdomen. I how have changed my mind, for so far as the 


Fig. 35.—Same as Fig. 34. Patient on side so that the fluid sinks to the 
lowest level, Aosting the f intestines up, causing a tympanitic note at the same 
spot that was dull before, 


stomach and colon are concerned gross changes are possible of note. 
Generally, however, the X-ray method of examination is much better. 

The demonstration by percussion of a tympanitic colon anterior 
to a kidney tumor is very valuable for diagnosis. Lastly may be 
mentioned the general tympanitic abdomen met with in general per- 
itonitis, which abdomen is rounded, tympanitic in all locations even 
to absence of liver dullness. Such an abdomen is also commonly met 
with in pyretic conditions of the intestines just before the end in 
various affections; such as marked acute disturbances of the chest, 
particularly of an infected nature involving the pulmonary or pleural 
structures. One meets, also, with large areas of tympany in cases of 


congenital enlargement of the colon or Hirschsprung’s disease. One, 
6 
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too, not uncommonly meets with a condition described by me as 

idiopathic megacecum. Then, too, may be mentioned tumors rising 
out of the pelvis, such as large ovarian cysts, fibroids of the uterus, 
etc. which cause flatness or dullness on percussion. Ascites is easi By 
percussible. 


INFLATION OF THE INTESTINES. 


Inflation of the intestines is best and easiest accomplished &>Y 
means of an ordinary atomizer bulb attached to a colon or rectal g— 2 P 


Fig. 36.—Author's assemblage for hand infiltration of the stomach or 
colon, A, Inflow bulb and tube such as is supplied with an ordinary atom- 
izer, B, Short glass tube for connecting same with stomach tube Tc ) for 
inflating the stomach, or short colon tube ()) for inflating the colon. 


from which jets of air are discharged into the rectum, the patie >t 
being in a prone position on his back. It is possible by this mear—_=* 
to measure and regulate the quantity of air called for by the infla 
The tip I employ is an ordinary rectal tip from a fountain s 
set attached to the bulb. The tip is lubricated, introduced inte thua™ ta 
rectum, the patient’s thighs are then brought together prone, and —— 
squeezing the bulb it will be noticed that the sigmoid gradually d= 
tends with air. Continuing the introduction the entire colon can aor 
filled. 

It is a means of some value in detecting stenosis of the large & 
intestine, because under ordinary conditions the jet distends the large = 
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tention, percussion of the entire colon is very easily accomplished. 
Therefore it is of value in instances of dilated, colon, and also in i- 
stances of enteroptosis where the transverse colon may bend down 
low in the abdomen. Occasionally by this means one gets a sugges 
tion of the redundancy of the sigmoid. 

For the diagnosis of the location of abdominal tumors inflation 
of the intestine is often of service. After inflation of the colon with 
air, tumors of the viscera become more distinct, while tumors of the 
kidney, retroperitoneal gland, etc., namely those in the posterior ab- 
domen tend to disappear. 


LOCAL EXAMINATION OF THE RECTUM. 


For the local examination of the rectum I find it most convenient 
to use the left Sim’s position for inspection of the anus and for digital 
examination, and the knee chest position for proctoscopic and sig- 
moidoscopic work. The matter*of the left Sim’s or right Sim’s posi. 
tion is one of preference, according to which is the most convenient 
hand for the examiner to use. Most proctologists recommend that the 
first examination of the rectum should be made upon the patient 
under ordinary conditions. It is my preference that an enema be 
taken before the examination is made. I am rather Opposed to the 
use of a cathartic—I recommend an enema. This insures the lower 
rectum being empty which is an important thing in women, because 
the vast majority of women have more or less fecal masses low is 
the rectum, and I like to finish even unto the proctoscopic examinatics 
at the time of the examination. This enema I instruct patients to 
take before coming to the office, and it always insures that the 
rectum is clear if the examination is made within one to three hours 
after taking it. 

The patient having been placed in the left Sim’s position the 
external parts are inspected and any departure from the normal is 
noted. The condition of the skin, the absence of panniculus adiposas 
tissue, whether the skin is normal, thickened or has a pinkish hue 
with lanugo hairs, suggesting tuberculosis, The external opening 
of a fistula, would be most easily discovered, particularly by drawing 
the folds about the anus away from each other, Fissures, external 
hemorrhoids, pediculi, and perhaps pin worms will be easily sees 
You note whether the skin is thick and moist, or dry (such as would 
be seen in cases of long-standing pruritis). Also, it will be observed 
whether the sphincter is normal, relaxed or spasmodic, whether there 
is any evidence of inflammation, abscess formation, or whether exter. 
nal thrombotic hemorrhoids exist. 
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The patient should bear down and the condition of the anus be 
observed. This procedure is often all that is necessary to make a 
diagnosis; especially in the case of fissure, hemorrhoids, fistula and 
hypertrophied papillz. A polypus with a long pedicle, situated near 
the opening might come into view, as will also prolapse of the rectum, 
partial or complete. 

The next point is the palpation of the tissues about the anus in 
which instance it is sometimes possible to trace a fistula without the 
aid of a probe; to outline an abscess and to note painful points. By 


- palpation directly upon the anus it is possible to get a fair idea of 
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the condition of the sphincter. Where there is hypersensitiveness 
of the patient, a digital examination may be impossible without an 
anesthetic. 

Digital Examination: ‘The examiner employs the index finger, 
well lubricated and of course with a carefully cut nail. The finger 
may be protected by employing the ordinary thin rubber finger top 
or a thin rubber glove, thus protecting the back of the hand as well. 
Separating the folds of the buttocks with one hand the finger should 
be introduced slowly and carefully with a gentle screw-like motion so 
as not to cause pain or injury. Beginners commonly make the mis- 
take of not following the axis of the rectum after introducing the 
finger, especially when they are trying to palpate very high. The 
anatomic position of the rectum should be remembered—namely, the 
direction is first a little forward from the anal opening, then back- 
ward into the hollow of the.sacrum, and finally to the left toward 


. the sigmoid flexure. While advancing the finger one must remember 


to keep it always in the middle of the furrow formed by the mucous 
membrane. If feces be present it will be the best guide as to direc- 


- tion in which to advance the finger. The height to which the pal- 


pating finger may reach depends upon various factors. An examiner 
with short thick fingers and the patient excessively fat are the chief 
obstacles. Sometimes the pain caused by the introduction, as in a 
case of spasmodic contraction of the internal sphincter will prevent 
an effective examination. Digital examination reveals first of all the 
more crude anatomic changes, carcinoma of the rectum low down, 
other tumors and ulcerations of the rectum, rectal polypi which are 
not situated too high up; large internal hemorrhoidal masses will also 
be felt (but unless thrombosed it requires considerable experience 
to differentiate them with certainty from normal inequalities of 
folds of the rectal mucous membrane). It is always well to keep 
away from any painful areas. Varticularly is this true when sweep- 
ing the finger around the rectum. By doing this the condition of the 
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prostate may be noticed and in the female the cervix uteri is easily 
felt, particularly when the uterus is retroverted or enlarged. The latter 
is an important point because not a few instances of trouble about 
the rectum are met with (mainly in the way of subjective symptoms! 
in cases of retroverted or retro-uteri. At the same time while the 
finger is in the rectum a prolapse or intussusception of the sigmoi¢ 
may most easily be made out. Any redundancy of the rectal mucots 
membrane, hypertrophy of the valves of Houston, presence or ab 
sence of fecal matter, malignant.tumor, stricture, benign growths or 
any abnormality within the reach of the finger can be determined. 
Of course, about all that can be made out are lesions in the first three 
and a half inches of the lower end of the rectum. On the withdrawal 
of the finger, the index finger of the other hand may be placed upos 
the coccyx and this grasped between the two fingers, moved around. 


Fig, 39-—Rrinkerhoff rectal speculum. 


and any abnormality of its condition or painful point noticed. Hyper 
trophied papille, abrasions of the mucous membrane, abscesses, the 
internal opening of a fistula, can all be easily made out by the eda 
cated finger. Finally, as the finger is withdrawn, the condition of the 
sphincter muscle may be determined again, and if there are any 
painful points it will contract spasmodically, the latter suggesting 
local inflammation. Tinally, with the withdrawal of the finger it 
should be noticed whether it is slimy, or whether purulent or bloody 
masses adhere to it, this helping in the diagnosis, and perhaps re 
quiring a microscopical examination of the adherent matter. A 
microscopic examination of the adhering material will sometimes aid 
in the diagnosis of tubercular or dysenteric changes, and perhaps be 
of some service in the examination of the feces, particularly if th 
rectum has just been cleaned of fecal matter by an enema. The ir 
troduction of the hand for the purpose of diagnosis as suggested br 
Simon of Ileidelberg. is only mentioned to be discouraged. 

With the aid of the so-called rectal speculum the examiner ca 
see the inner surface of the rectum directly. There are various fort! 
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of rectal specula, running all the way from those like vaginal speculum, 
tubular, bivalve of duck-bill shape, to those of many valves and 
sides. The one I most commonly use is the plain Sim’s vaginal 
speculum of small size, having the traction posterior. This gives 
a very good view of the portion of the rectum in front of the con- 
cavity of the bill-shaped end, and it is possible to get a view of the 
posterior surface of the rectum. The next instrument and one which 
is becoming increasingly popular—is the Brinkerhoff rectal speculum; 
it is very practical and satisfactory for certain kinds of rectal work. 
It recently has been improved by the incorporation of an electric 
light for direct illumination. This instrument in the instance of a 


Fig. 40.—Hanes rectal table. While the knee-chest or left-side positions 
may be used for the endoscopic examination of the rectum and sigmoid, 
the inverted position of Hanes is far more satisfactory and when many 
cases are being examined or treated locally, saves time as well. This posi- 
tion may be accomplished without a special table by the patient resting 
with a shoulder on each of two chair seats, the head hanging down between 
them. The above suggested table serves excellently for the purpose. 


normal or relaxed rectum or sphincter is possible of being twisted 
about with comparative ease. Where the sphincter is quite tight it 
is sometimes necessary to reintroduce the slide, returning the instru- 
ment in this way so as not to injure the mucous membrane of the anal. 
opening. The third instrument is the rectal speculum suggested by 
Cook which possesses the advantage of a slightly better view, par- 
ticularly in cases where the sphincter is of considerable size. The blades 
of this instrument are narrow and a rather even illumination is ob- 
tained with a powerful white light showing the tissues in their natural 


colors. 
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Fig. 41.—Author’s proctoscope, and the 
longer tube, proctosigmoidoscope. 


Altogether, the examination 
with the speculum is difficult on 
account of the limitation of the 
field of vision and the fact ous the 
parts are usually in an 
position and under abne 
sion so that the interpr as 
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the findings may be diff cml 


failed to reveal, as iniila; 
congestion, superficial ulte 
are not palpable, are mmediate 
brought into vision by the uae eh 
one of these instruments. 

The, results of the ocular in- 
spection of the rectum have mark- 
edly improved since the advent of 
the modern proctoscope and it is 
quite surprising to me that, com- 
sidering the number of procto- 
scopes sold, more general use of 
proctoscopy is not made, and fur-— 
ther surprising that the averag = 
person who possesses this insti 
ment does not know how te ; 
it with ease. This is 
because to the average midiw 
the passage of the proctos¢s 
most distressing unless. Lh “a 
properly. And when it is (prey 


but very little. Thorough 
tion is very important, ame it 
habit to lubricate the inf 

the anus before the tip, 6 
strument is introduced § 
jelly is best). The pi 
be in the knee-chest pé 
table, with the butte 
level with the examir 
fore the introduction off 
ator of the instrument, it 
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pass the lubricated left index finger slightly within the rectum. The 
patient is then asked to bear down slightly and the obturator of the 
proctoscope is passed, the tip of the obturator resting on the inner sur- 
face of the index finger. As the instrument is passed in, the auxiliary 
tube comes along after the obturator, and the index finger is gradually 
i withdrawn. The end of the instrument being on the inside of the in- 
; ternal sphincter, connections are made between the light carrier and 
the rheostat, and the light, which has been tested in advance, is turned 
; On, The obturator is now withdrawn and the instrument is passed from 
; this on entirely by sight so as not to injure any part of the mucous 
« membrane on the way upward. The plug and glass window which 
» Closes most instruments is attached, and jets of air are passed into 
,, the rectum and sigmoid if the mucous membrane encroaches too 
closely upon the advancing tip. \When the rectosigmoidal junction 
. is reached, the sigmoid which adjoins the rectum turns to the right 
, or the left; in my experience, more frequently to the right. It is at thise 
» point that difficulty is encountered, even by the most experienced. 
. and it is sometimes impossible to go beyond this point without great 
, danger of material damage. However, a little manipulation and skill 
. Sometimes permits the instrument to be passed without difficulty. 
. The reason for this is that where the sigmoid joins the rectum it 
forms an acute angle and over this one vf Houston’s valves will fall 
", obscuring the direction of the gut from the examiner. How far the 
’, instrument can be passed when it enters the sigmoid depends upon 
". the length of the bowel. At no time, except where the mesentery 
_, of the sigmoid is very short and where very little sigmoid exists, can 
~, the instrument be passed above the apex of the sigmoid. If the in- 
, strument continues to pass after this, it is because the sigmoid and 
mesosigmoid are very long; in a few persons, it almost reaches the 
diaphragm. I have been able in instances to make diagnosis of ad- 
hesions at the brim of the pelvis, which will be met with in con- 
mection with colonic adhesions, particularly in connection with con- 
stipation, where advancing to that point it is impossible to advance 
further. However, it is possible at times to pass the instrument until 
its entire length has been introduced, and even to feel the end of the 
instrument in the abdomen. 

Since the introduction of the proctoscope, instead of the limited 
view obtained by the ordinary rectal speculum where orientation is 
very difficult on account of prolapsed folds of mucous membrane, a 
clear, free view into a stretched open cavity is obtained on the walls 
of which, with the advance and withdrawal of the instrument, not 
the slightest changes can escape observation. One can with com- 
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parative ease examine directly 20 and in many instances, 30, 35 and 
40 centimeters of the lower bowel quite beyond the possibility of 
digital examination. 

Since the introduction of the original instrument numerous forms 
and modifications have been advanced by various workers in proc- 
tology. Not specifying the various forms, simply confining myself to 
those that are the most popular, I mention the proctosigmoidoscopes 
of Tuttle, Lynch, Beech and Strauss. My experience until recent 
years has been mainly with the use of the Tuttle instrument. This 
possessed some disadvantages. In the first place the applying end 
of the tube is sharp and the mucous membrane was sometimes injured 
by it. The handle which was adjustable was inconvenient, and the 
screw end was more or less of a nuisance, it constantly unscrewing. 
Then what was most distressing of all was that the window fitted 
snugly into the proximal end of the tube, making its withdrawal very 

edifficult, and this is sometimes most distressing, particularly when 
one desires to remove the window during the course of the examina- 
_tion. If a light on the proximal end is desired the use of the Lynch 
instrument is to be recommended. In my experience, however, the 
distal end lighting is much to be preferred, giving a stronger light 
with the background of a dark tube; and a better view of the mucous 
membrane is obtained. 

To obviate the danger and inconveniences incident to the use of 
the instrument, I have devised one which possesses the following 
features: The tube is marked off in centimeters so that the depth of 
insertion may be seen. To prevent injury to the mucous membrane. 
the distal edge is rounded this being the first instrument in which this 
was done. The air-tight window is not pushed in but fits over 
the proximal end of the tube and may be slipped on and off by @ 
slight turn. The disc shield is basin shape, large and milled. The 
auxiliary tube for dilatation opens directly into the main tube. The 
light carrier is held in place by a set screw on the disc so that it 
cannot be pulled back by inadvertent traction on the conducting 
cords. The value of this instrument has been greatly increased by 
the more powerful illumination of the tungsten lamp with which it 
is now equipped. The instrument is made up in the proctoscope 
size, 12 centimeters long, and proctosigmoidoscope size, 30 centi- 
meters long. I would recommend the use of a single dilating bulb 
which is what I use instead of the double one as supplied in the 
Tuttle and Lynch instruments. 

By the use of this instrument the diagnosis of carcinoma of the 
rectum is made at a glance, and other very important conditions art 
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easily recognized. Other possible diagnoses may be enumerated as 
deep hemorrhoids, which: are not accessible to palpation and which 
may cause obscure intestinal hemorrhage and anemia; the existence 
of an intestinal rash and easily abrased mucous membrane, respon- 
sible for obscure bleeding; benign growths which to the digital ex- 
amination give the impression of malignancy; tracts of ulcerations, 
particularly those in connection with the bacterial ulceration, hem- 
orrhagic, tubercular, syphilitic and follicular; the internal point of 
entrance of fistule, cryptitis and proctitis; stricture of the rectum 
and lower colon; rupture, injury and wounds of the rectum; inflam- 
mations of the colon and rectum, particularly as seen in cases of 
hypertrophic and atrophic proctitis; and the opening of a diverticulum 
may be observed, high in the rectum and particularly in the colon. 
One occasionally encounters the discharge of a diverticular abscess 
taking place within the rectum; pigmentation of the bowel which is 
significant in connection with intestinal toxemia; and various forms 
of benign tumors and polypoid formations, 

Thus it will be seen that the proctoscopic examination of the 
rectum and lower colon is very valuable in connection with the 
diagnosis of entero-colonic conditions, particularly the chronic forms 
of inflammation and ulceration. I do not see how gastroenterology 
can be practised without its use, and I am sure that one who confines 
his work to the rectum and anal regions can not but receive great 
benefit of a practical kind in the suggestions that must come in con- 
nection with the treatment after an observation of the condition of the 
mucous membrane. 


TESTING THE INTESTINAL FUNCTIONS. 


Inspection and auscultation of the abdomen will give a suggestion 
at times of the motility of the intestines, but are not dependable 
methods. The manner of defecation and the examination of feces 
will also aid. While in a general way the passage of flatus is more 
indicative of the production of gas in the intestines, at the same 
time a free and abundant passage of gas indicates good, intestinal 
motility, while a complete inability to evacuate any flatus suggests 
some impairment in intestinal motility. This latter condition is im- 
portant in types of ileus where solid or fluid evacuations still take 
place, but where the absence of evacuated gas presents such a con- 
trast as to furnish a very significant symptom of disorder. 

There is a time-honored method of testing the rate of transit 
through the intestinal canal by taking such substances as charcoal. 
lycopodium or carmine, and watching the stools to determine the 
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interval required for these substances to appear. Charcoal will be 
recognized by the black color, lycopodium by the characteristic tetrad 
shape of its spores under the microscope, and carmine by the reddish 
color it imparts to stools. Of course, in all of these tests the rate 
of transit through the gastro-intestinal canal, the gastric motility mus 
be taken into account in figuring the results. 

A\ careful examination of the feces will aid in determining the 
intestinal chemistry, especially with reference to the utilization of food. 
But the disadvantage of this is that ordinarily we do not consider 
the influence of the length of time the food constituents remain in 
the intestine. Ilowever, there is no doubt that it represents the most 
valuable means at hand for the testing of intestinal functions, and 
will be mentioned more fully later in the chapter. 

More or less ingenious procedures have been devised in the past 
for testing intestinal digestion. I‘irst, Unna's keratin coated pills 
which may only be mentioned as not having proved successful; next 
the so-called glutoid capsules which are filled with various substances 
usually those containing iodine are best adapted for the purpose. 
lodoform has given fairly accurate results in this connection. It is 
absorbed both in the stomach and the intestines in a very short time— 
within from one-quarter to one and one-quarter hours. After the 
ingestion of 0.15 gram of iodoform a marked iodine reaction can be 
obtained in the saliva or in the urine, especially so in the former, with 
chloroform, sodium nitrite and sulphuric acid. One of the substances 
that may be contained in the glutoid capsule is salol, which appears 
in from one to one and a half hours after the ingestion of 0.5 gram 
when salicylic acid can be demonstrated in the urine with fern 
chloride as salicyluric acid, One of the objections to filled glutoid 
capsules is their varying degree of hardness. For diagnostic purpose 
the capsule of maximum hardness is requisite. 

In order to make the conditions as uniform as possible in regard 
to the length of time that the capsules remain in the stomach, and if 
regard to the degree of digestive stimulation, it is advisable to admit 
ister them with an Ewald test-breakfast. Under normal conditio# 
the ideal reaction may be expected to appear in the saliva and uritt 
and the salicyluric reaction in the urine in from four to six hours. 

Three hours after the administration, and at regular inter 
thereafter, the patient expectorates saliva, or better, voids urine # 
numbered beakers. ‘These specimens are examined later for i 
presence of iodine or salicvlurie acid according to the tests indicate 
| have found that the elimination by the saliva is so irregular tw 
it is of no practical value, and that the urine tests are not very mut 
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more to be recommended. However, where the voiding of the sub- 
stances strongly suggest a normal condition of affairs, the use of the 
testing methods are worth the while. But in my experience there is 
so much irregularity met with in normal people that I have quite 
given up the use of the glutoid capsule. One cannot tell whether 
the capsules are dissolved, either by the gastric juice or by some 
chemical agency in the intestines other than the pancreatic secretion. 
Therefore after the tests are completed, even though they are normal 
or perhaps abnormal, one is left quite in the dark as to their practical 
significance. 

The next test te be mentioned is that suggested by Schmidt of 
the use of cell nuclei which are supposed to be digested by the pan- 
creatic juice and not in the stomach. Here a small square of beef 
is cut into one-half centimeter cubes, and hardened in absolute 
alcohol. These are put into tiny bags of silk gauze, so tnat they 
may easily be recovered from the feces, and set aside in alcohol. A 
few hours before use the bags are immersed in water. The patient 
Swallows these bags upon several successive days during which he 

eats a definite diet. The bags being recovered from the feces, they 
are washed and their contents, which are chiefly muscle residue, ex- 
amined for nuclei after making fresh preparations with acetic acid 
and staining dry smears with methylene-blue. According to Schmidt, 
if the pancreatic function be not completely lost, the nuclei may be 
digested. So many errors are possible in this method of testing the 
Pancreatic function that I have quite given up the use of these bags. 
There are instances of the bags remaining too long in the stomach 
Or being ejected too rapidly. The hastening of the bags through the 
Intestinal canal in cases where the bowels are quite normal, or even 
More so in diarrhea interferes. And then many times I have met 
With experiences where the examination of the muscle fibers in the 
bagss strongly suggested a normal pancreatic function only to find 
at operation that the pancreas was distinctly diseased and therefore 
deficient, 

Following the demonstration that under conditions of straining 
it is possible to force the duodenal contents into the stomach, and by 
aspiration of the stomach and examining the content for proteoly- 
tic, lyptolitic and dyastatic action to prove the presence of pan- 
reatic juice, which is always strongly suggested because of the 
staining of the stomach contents with bile, there took place the 
test of Volhard in which it was possible to cause a regurgitation of 
Pancreatic juice and bile into the stomach if an abundance of fat be 
Mgested, He introduced 200 cubic centimeters of olive oil through 
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a tube. One-half hour later he withdrew the fluid, which could | 
readily separated from the vil either by the use of a pipet or a separa 
ing funnel. The advantage of this over the Boas method is perhaj 
that the pancreatic juice obtained in this way is more constant a 
probably of a physiologic character corresponding to the stimulatic 
employed. Volhard was then able to demonstrate tryptic action i 
86 per cent. of his cases by the casein method of examination. 

One of the important facts to keep in mind with these methods: 
examination is that obviously there is no alteration of the intestini 
juice by that of the gastric, and since they are both obtained i 
abnormal ways, I have quite given up these methgds of examination 

Next should be mentioned the fibrin method, advanced by <Artha 
and Huber, in which a solution of fibrin and sodium fluorid is made 
and after filterization is used to demonstrate the presence of trypsin 
This to me is a most fallacious method and is mentioned to bh 
discouraged. 

EXAMINATION BY DUODENAL TUBE. 

Interest of late years has centered in attempts to diagnose abnot- 
mal conditions of the pancreatic gland, biliary secretion and th 
secretions of the duodenum by means of the so-called duodenal tube 
Einhorn, Gross, Jutte and others have written extensively upon the 
subject of a direct method for observing the secretions of the par 
creas, My experience is limited to the Jutte tube which I believe to 
be the best for the reason that it is easily introduced into the stomad 
and duodenal secretions are commonly obtained in not more than tes 
minutes from the beginning of the introduction. This tube follows th 
usual plan of tubes as to the caliber uf the tubing, but a small wir 
mandrin is used and the end of the tube is small so that it quick 
passes through the pylorus. .\fter the passing of the tube into th 
stomach the mandrin is withdrawn, the patient lies on the right side 
drinking small quantities of water, and an aspirating bottle is used 
observe a return which when viscid or strongly alkaline represes!s 
that the end of the tube is in the duodenum. 

The duodenal juice is usually golden yellow, viscid, slightly af 
due to gastric content, or neutral. Amounts of from 10 to 40 cult 
centimeters can often be recovered. The stomach content is milf 
white and strongly acid. In testing for the enzymes, the specime 
are gencrally diluted with distilled water, using twice the amoutt 
A part is immediately made slightly alkaline with sodium hydrt 
solution, this serving for the alkaline protease test; the remainder ® 
used for testing amylase and lipase. The chemical methods i 
analyzing the duodenal ferments are as follows: 
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For Amylase: One cubic centimeter of the duodenal juice is 
ed against increasing amounts (4 to 6 cubic centimeters) of 1 
cent. soluble starch solution, the volume in each test tube being 
€ up to 10 cubic centimeters with water. After an incubation 
ne hour, the persistence of the starch is tested for by adding a 
Il excess of Lugol’s solution. In a series of test tubes the dis- 
sarance of the starch reaction is read, and the number of cubic 
imeters of starch solution used, multiplied by the dilution, can 
tccepted as the factor. This method, as suggested by Crohn,! 
etter than the Wohlgemuth method. 
For Lipase: To 10 cubic centimeters of distilled water are added 
\bic centimeter of the material to be tested, 1 cubic centimeter 
thyl butyrate, 1 cubic centimeter of toluol, and a drop of phenol- 
ialien solution; the whole made up to 25 cubic centimeters and 
ralized. After shaking for fifteen seconds or more it is again 
ight to the neutral point. A control test is prepared with boiled 
jenal contents. After twenty-four hours incubation both flasks 
titrated, and the amount of acid, in the control subtracted from 
in the test flask, and the result multiplied by the dilution. 
For Protease (alkali): Mett tubes, cubes of coagulated egg 
min, Fermi gelatin tubes and the Gross-Fuld casein method can 
tilized. 
It is best to remove duodenal content in the morning and immed- 
y ice the returns, they to be examined in the afternoon. It is 
d that an acid reaction is preferable for preserving the fluid for 
amylase and lipase tests. In acid reaction these ferments may 
reserved for from twenty-four to forty-eight hours in undimin- 
i strength. In alkaline reaction an apparent auto-digestion takes 
e, probably due to the presence of trypsin. Lipase is best main- 
din the faintly acid medium, but trypsin is most active in an 
line. 
The duodenum normally contains at least two proteases, trypsin 
erepsin, the latter secreted by the duodenal mucosa, as well as by 
pancreas. Erepsin as a rule does not attack the coagulated al- 
in tests. Casein, however, is digested by erepsin, although its 
om upon casein is only faintly proteolytic. 
The above mentioned tests may be used for the examination of 
Is. There is some confusion as to whether a slight digestion 
ue to erepsin and where when the proteolysis is complete, the 
Its may be interpreted as due to trypsin. These methods of 
yzing the duodenal content for these enzymes, as well as the 
ils have not advanced sufficiently to make deductions positive. It 
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will be noticed in engaging in this work that quantitative estimat 
of the strength of pancreatic ferments obtained from the duodenu 
of a normal man vary within such wide limits that interpretatic 
of results are practically not worth much. The presence of the thn 
ferments can easily be demonstrated in an active state; lipase. hov 
ever, may be absent occasionally. In the observations of Crohn 
case of acute pancreatitis displayed a diminution in the ferments wil 
the exception of lipase. In cases of cholelithiasis ferments wet 
found in an active state in the duodenum, with a wide range ¢ 
variation. Cases of obstructive jaundice are influenced according 6 
the patency of the pancreatic duct, which when open, invariabh 
shows the presence of active enzyme. Cases of hypertrophic cirrhox 
of the liver showed active ferment analyses. A case of achylia ga 
trica which showed the absence of both pepsin and rennin as wel 
as all trace of acid, showed active pancreatic secretion. Cases d 
diabetes mellitus did not show any variation from normal figures 
It must be remembered by the reader that these ferments from tk 
duodenum show the greatest variability in strength and may ocr 
sionally be absent even in health. The protease is the most constast 
and is always present. There is value in this method of examinatia| 
in some cases of acute panercatitis or in obstructive conditions d 
the pancreatic duct or the biliary duct by simply noting the absest 
of bile in the return fluid. Lut beyond this point there is practicall 
nothing to encourage further research or practical utilization of ti 
method of examination. In the rare cases of carcinoma arising # 
the ampulla of Vater this method, as shown by Crohn, posses 
diagnostic value. The same may be said of neoplasms arising in 
duct of Wirsung or from the duodenal surface obstructing these d 
Such growths may come from ulcer and the obstruction may 
diagnosed early by the use of the duodenal tube. 


EXAMINATION BY TEST DIETS. 
The most valuable method at present for testing the intesti 
functions is the normal one of a test diet. The first efforts in 
direction were made by the diets of Strassberger and Schmidt int 
diets Nos. 1 and 2. Very shortly after their advancing these 
it was manilest that they were far too complicated for ordinary 
and unnecessarily so. Efforts were then made in various dire 
to simplify the dicts, and these have been more or less changed 
various observers in this field. One of the first modifications ¥ 
made by Schmidt himself. in what he designated as a general 
diet which is as follows: 
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Generat Test Diet, 


In the Morning.— liter milk, tea or cocoa (if possible with much milk), 
together with 1 roll and butter and 1 soft-boiled egg. 

Breakfast—1 dish of oatmeal-gruel cooked in milk and strained (salt or sugar 
permissible) ; gruel or porridge may, under certain conditions, also be given. 

At Noon—% pound finely chopped lean beef, broiled rare, with butter (the 
interior raw), along with it not too small a portion of potato broth (well strained). 

In the Afternoon.—Same as in the morning, but no egg. 

In the Evening.— liter milk or | plate of soup (as in the morning), together 
with a roll and butter and 1 to 2 soft-boiled eggs (or scrambled). 


It is obvious that the above is too general to permit of accurate 
work and Schmidt realized this himself when he advanced the so- 
‘ealled Detailed Test-Diet for Clinical Purposes and Quantitative 
Analyses: 
Derartep Test Diet. 

In the Morning.—0.5 liter milk (or if milk does not agree, 0.5 liter cocoa pre- 
pared from 20 grams cocoa-powder, 10 grams sugar, 400 grams water, and 100 grams 
milk), with 50 grams zwieback. 

In the Forenoon—O.5 liter oatmeal-gruel prepared from 40 grams oatmeal, 
10 grams butter, 200 grams milk, 300 grams water, I egg (strained) and some salt. 

At Noon.—125 grams chopped beef (raw weight), broiled rare with 20 grams 
of butter, so that the interior still remains raw. To this 250 grams potato broth 
made of 190 grams mashed potatoes, 100 grams milk, and 10 grams butter and 
some salt. 

In the Afternoon—As i in the morning. 

In the Evening.—As in the forenoon. 


The diet is given for three days, and sometimes longer—at any 
rate, until a stool is obtained, which comes with certainty from this 
diet. The patient does not need to take any special means in order 

-toemark off the normal excrement from the excrement of the former 
diet, for the normal excrement can generally be recognized at once 
by its uniform consistency and its lighter color. 

Several have criticized the Schmidt diet because of the milk it 
contains on the reasoning that milk is not the proper substance to 
use in testing out intestinal function. My belief concurs exactly with 
Schmidt in that even if milk does create a disturbance that it is well 
for this disturbance to take place so that one can glean from the 
findings of the examination of the stool scene just what the change 
from normal would be. 

The diet that I use in my work, and which I have employed in 
some thirty-seven hundred instances and have found practical and 
complete and easily followed by anyone, those up and around as well 
as those in the hospital, is the following: 
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The diet mentioned below is to be adhered to strictly for three 
days. The stools of the first forty-cight hours after its institutiora 
are of no value for examination. If constipation exists the bowds 
are to be moved by injection. After this time, providing the bowels 
have moved well, the entire next stool is to be sent, no purges being 
taken in the meantime, but a glycerin suppository or an enema cara 
be employed to obtain the stool required. A covered small tin can or 
a glass jar can be used as a container. A twenty-four hour collection 
of urine should accompany the stool, this being started at the enc 
of the forty-eight hours after the institution of the diet. Take nc» 
medication by mouth during the three days. 

Morning.—Two thin slices of well baked bread with butter liberally applied = 
1 pint of oatmeal-grucl, made of about 40 grams or 11% ounces of oatmeal; 10 grams 
or % ounce of butter; 200 grams or 6% ounces of milk; 300 grams or 10 ounces o£ 
water (all strained), 1 egg cooked in any form. 

11 a.M.—Milk, 1 pint. 

Noon.—A good sized piece of steak or roast beef, chopped or cut into veryr 
fine pieces (about 120 grams or 4 ounces) and served on a slice of toast; 1 bowr2 
(about 250 grams or 814 ounces) of mashed potato with 20 grams or % ounce o£ 
butter. 

4 p.M.—Milk, 1 pint. 

Night.—Same diet as breakfast. 

Water may be taken as desired. 

It will be observed in the above that I demand a twenty-four hour 
specimen of urine which is carefully examined for the quantity of 
phosphates and sulphates, both the preformed and organic forms, 
and the presence of indican, urorosein, the quantity of oxalic and 
uric acids, etc., for I believe that these additions to this method of test- 
ing intestinal functions are most valuable. 

Test Diet for a Child.—The diet mentioned below is to be ad- 
hered to strictly for three days. The stools of the first forty-eight 
hours after its institution are of no value for examination. If cora- 
stipation exists the bowels are to be moved by injection. After this 
time, providing the bowels have moved well, the entire next stool iS 
to be sent, no purges being taken in the meantime, but a glycerine 
suppository may be employed to obtain the stool required. A covered 
small tin can or a glass jar can be used as a container. A twenty- 
four hour collection of urine should accompany the. stool, this being 
started at the end of the forty-eight hours after the institution of the 
diet. cbs 

Morning.—One thin slice of well baked bread with butter liberally applied; $2 
pint of oatmeal-grucl, made of about % ounce of oatmeal; 5 grams or ¥% ounce ° 


butter; 100 grams or 314 ounces of milk; 150 grams or 5 ounces of water (all 
strained). One egg cooked in any form, 


THE VECES. 99 


11 A.M.—Milk, % pint. 


Noon.—A good sized piece of steak or roast beef, chopped or cut into very 
fire pieces (about 60 grams or 2 ounces) and served on a slice of toast; 1 bowl 


(albvout 125 grams or 41% onnces of mashed potato with 10 grams or 14 ounce of 
na t ter. 


4p.M.—Milk, % pint. 
Night—Same diet as breakfast. 
Water may be taken as desired. 


The Roentgenological method for noting rates of transit through: 
th © intestinal canal has been dwelt upon in connection with intestinal , 
m«>vements (normal), and the Bur nen sone examination (abnor- 
mz_]) in the following chapter. 


THE FECES. 


The feces are often regarded as representing the undigested or 

in Aigestible constituents of the food which have escaped solution and 
absorption in their passage through the alimentary canal. This is 
not correct as applied to man or to the carnivora. While a certain 
amount of food taken by mouth is found in the feces, the feces more 
cornpletely represents not derivations from the food products, but from 
the alimentary canal itself. This is shown by the fact that on ana- 
lyzing the feces no soluble carbohydrates or proteins, albumoses or 
peptones or amino-acids are to be found. Microscopic examination 
of the feces after a meal of meat reveals no trace of striated muscle 
fibers, unless the passage through the intestinal canal has been very 
much hastened, as in the case of a diarrhea. \s long as vegetables 
or coarsely ground cereals are excluded from the diet, the nature 
of the feces does not alter the chemical constitution or appearance of 
the feces. With almost any diet, except that containing large amounts 
of cellulose, the composition of feces is about as follows: 


EG ORR SO nC OATREORCetnn oh A RR tics bib 65 to 67 per cent. 
NTEPOMM ONT char, sav analt i2ses en eddanacTots 9 Scshetaling, Siete 5 to 9 per cent. 
Ether extract’ @apQuett uhbleatde ae. oka. . 12 to 18 per cent. 
AN BEN oe Lacie clot ccteutate aTeiedae Sahvere i vaco%ais, ps store si ncnberege 11 to 22 per cent. 


The ash consists chiefly of lime and phosphoric acid with some 
‘Ton and magnesia. The ethereal extract contains fatty acids and a 
small amount of lecithin. Neutral fat is found in very small pro- 
Portions. The feces also contains small quantities of cholalic acid 
and its products of decomposition, dyslysin, and copresterin (a hody 
allied to cholesterin), and a certain amount of purine bases consisting 
of guanine, adenine, xanthine, and hypoxanthine. The material basis 
Ot the feces seems to be to a great extent desquamated epithelial 
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cells from the intestinal wall, and bacteria, of which countless num- 
bers, chiefly dead, are present. It has been reckoned that as much as 
50 per cent. of the feces may consist of dead bodies of bacteria, but 
this is probably a little high as regards normal man. 

Very different, however, is the composition of feces if the food 
contains a large amount of cellulose. Not only does the ingested 
cellulose pass unchanged into the feces, but large quantities of other 
substances enclosed in the cellulose walls may also escape digestion 
and absorption. Moreover, the increased bulk of the undigested 
residue stimulates peristalsis, and thus quickens the passage of the 
food through the gut to such an extent that the digestive ferments 
have no time to exert their full action on the digestible constituents 
of food. The influence of the character of the food is well illustrated 
by a comparison of the amount and composition of the feces on 
different kinds of bread. (Rubner): 


binceeorme. RSL MSS Emel er 
Bread from fine flour..132-7 24-8 4-03 2-17 
Bread from coarse flour.252-8 40-8 6-66 3-24 
Brown bread ........... 317-8 75-79 12-23 3-80 


The indigestible cellulose in the food is not without value. It 
has been shown that the peristaltic contractions of the intestine are 
roused primarily by the mechanical stimulus of distention. If the 
food is capable of entire digestion and absorption the amount of feces 
formed is limited to that produced by the intestinal wall itself. Tre 
small bulk exercises very little stimulating effect on the intestine. 
and the movements, especially in the absence of the mechanicem] 
stimulus are determined by muscular exercise. The presence of #@ 
certain amount of cellulose in the diet may therefore be of consicil- 
erable advantage by giving bulk to the feces and ensuring prope=* 
regular evacuation of the lower gut. 


EXAMINATION OF THE FECES. 


There is considerable variation in the frequency of bowel move- 
ments even in health. Some healthy people have movements of the 
bowels only once in two or three days, and others have several ach 
day. Just what the pathologic and physiological limits are is hard t@ 
say because they are different in different individuals. Of cours€: 
to have a standard to go on it is best to have it figured on the basi$ 
of one or two bowel movements in every twenty-four hours. The 
term “constipation” is usually restricted to a condition of infreque™* 
movements which is associated with certain other difficulties a 
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which does not bear a proper relation to ‘the quantity of food taken. 
In the same way the term diarrhea is employed when the move- 
ments are not only frequent but also liquid. 

The normal consistence and shape of feces is well known—hard 
in constipation and fluid in diarrhea. Between these extremes are all 
sorts of intermediate forms. The small fecal balls which occur in 
intense constipation, from the tightly packed fecal matter becoming 
friable, are especially noteworthy. On the other hand, scybala may 
be of very unusual volume in constipation if a large quantity of feces 
Stagnates in the rectum and distends it mechanically. In intestinal 
Stenosis but a short way above the anus the fecal masses have a 
diminished transverse diameter; but if the stenosis be high up, their 
shape changes again below the obstruction. 

The normal color of the stools of an adult is dark brown. This 
color is not due to biliary pigment, but to its secondary products— 
urobilin, etc. Infants’ stools are normally light yellow or golden 
yellow, because they contain unaltered bilirubin. 

The color of the feces varies more or less according to the nature 

of the food and the status of the bacteriology in the gut. A milk diet 
andi much fat gives a light color to the stools; abundant consumption 
of red wine, blueberries, blackberries, or black cherries, gives them a 
dark color. Food rich in chlorophyll (vegetables) may produce a 
§§een or an olive shade stool. Chocolate, and especially cocoa, causes 
a noticeable red-brown color. Drugs may also change the color of 
thre feces. Calomel is apt to color the stools greenish, due to the 
trzansformation of the bile-pigments into urobilin, and also to the sub- 
lixwnate derived from the calomel which changes the bilirubin into 
balliverdin. After the use of bismuth the stools are generally of a 
blackish color, which is due to the reduction of the bismuth salt into 
bismuth suboxid. The characteristic color of the stools after taking 
iron js well known. 

Under pathological conditions the stools may be abnormally 
cOlored by the addition of blood. The stool is abnormally light in 
color in acholia, from the deficient production of bile with the absence 

of icterus, and in retention of bile due to occlusion of the biliary 
Passages in icterus. Such stools present a peculiar grayish-white 
4ppearance—the so-called clay-colored stool, which color is due not 
only to the deficiency in the amount of bile, but also to an abundance 
of unabsorbed fat. 

In diarrhea the movements are generally light colored, because 
the pigment is distributed through a much larger volume, and because 
of the unchanged bile pigment in the stools. Sometimes undigested 
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food-particles are found in the stools, which are of no diagnostic sig- 
nificance, particularly in connection with such things as seeds, stones. 
skins of fruits, and large masses of cellulose substances. This is o 
not much importance excepting in connection with certain “lientery” 
conditions, where if there was a conspicuous amount of food passed in 
an unchanged state it would have significance in the way of denoting 
a lack of digestion and absorption. 

The odor of normal human feces is well known. It is due chiefir 
to indol and skatol, and perhaps also to methyl mercaptan. The fecal 
odor is much more pronounced upon a meat than upon a vegetabk 
dict, due to the fact that there are larger quantities of protein for 
bacteria to act upon and the production of various sulphate gases. 

There may be a noticeable admixture of mucus in the stook. 
which will be noticed here as in other excreta usually by its peculiar 
consistence and transparency. Sometimes this mucus is passed in 
shreds or rolls and sometimes passed as true mucin, that is, in a uid 
state. Usually it is in long pieces, rolled that way by the intestina 
peristalses. 

Even a normal stool contains some mucus, which, however. & 
only demonstrable chemically. We must not confuse this with bit 
of swollen vegetable tissue, especially that from fruit, which are ire 
quently found in a normal stool and can be easily recognized micro 
copically by their cellular structure. Large shreds of mucus in tho 
stools are found, especially in catarrh of the large intestine, and 
fluid mucus in irritative conditions of the lower part of the large 
intestine or the rectum. 

The stool may contain blood, which will exhibit itself in differest 
ways. It may be recognized macroscopically by a red or blackis 
color, but it may not be visible to the eye and has to be searched 
ior by one of the various chemical tests, of which the most valuable 
in my experience is the alvin test. Solid feces coated externally with 
blood would indicate a hemorrhage in the lower portion of the inter 
tine, where the feces is already solid and formed,.such as may be sea 
in hemorrhoids. Solid feces evenly tinged throughout would poist 
toward a hemorrhage in the stomach or the upper part of the ir 
testine, ven in liquid stools the admixture of blood is usually. mor 
intimate if the hemorrhage he in the upper part of the intestine, The 
color of the blood in liquid stools sometimes forms a good criteric 
for determining the seat of hemorrhage. The higher the hemorrhagt 
is, the more altered is the original blood color, due to intestind 
putrefaction and intestinal digestion. In hemorrhage from the stow 
ach, gastric digestion may also cause some change. Profuse hemor 
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rhage from the stomach does not always cause hematemesis, and 
we may first’suspect the condition from the appearance of the stools, 
which may be nearly black and of a tar-like consistence. Profuse 
typhoidal hemorrhages sometimes show an alteration of the blood; 
usually, however, it is still distinctly red, because it generally comes 
from the ileum, and a stool follows a hemorrhage quickly, the hem- 
orrhage acting as an intestinal stimulant and in a way like lavage. 
The bloody, serous diarrheal stools without true fecal matter are ot 
diagnostic importance in certain types of ileus, especially invagination. 
It may finally be mentioned that the microscopical examination, 
or better yet, the chemical examination, of the feces for blood is of 
much significance in eorinsstion with carcinoma and ulcer of the 
stomach. 

Pus may be present in the stools mixed with the fecal material. 
A very considerable admixture of pus in the stool is always due to 
perforating abscesses. A slight amount of pus in the stool, which 
often can be demonstrated only microscopically and which is fre- 
quently associated with blood or mucus, may be due to catarrhal 
changes, but is generally due to ulcerative processes of the mucous 
membrane. Lumps of pus indicate an ulcerative process. It may be 
very difficult to demonstrate pus in the stool, because the pus- 
corpuscles are sometimes destroyed by duodenal digestion and putre- 
faction in the colon. It is a well-known fact that intestinal decom- 
position destroys pus-corpuscles within a very short time, making 
it impossible to recognize them. Ilowever, even in a normal stool, 
individual polynuclear leucocytes may be found as a result of the 
normal transmigration through the mucous membrane. The demon- 
stration of pus is sometimes difficult, even in perforation of peri- 
typhlitic abscesses into the intestine, because decomposition in the 
abscess has already begun to change the character of the pus, this 
change becoming still greater in the colon. 

Tumor fragments may be met with in the stool in cases of car- 
cinoma of the rectum or of the intestine higher up. These fragments 
attract attention chiefly in a liquid stool by their grayish-red color 
and solid consistence. Fragments of adenomatous polypi are some- 
times found in the stool. They may occur independently or they 
may be located in the neighborhood of carcinomatous and tuberculous 
ulcers of the intestines. 

In cholelithiasis an attack of biliary colic may be followed by the 
appearance of gall-stones from time to time in the stools, or they may 
appear without any previous biliary colic. In searching for them the 
stool should be thoroughly mixed with water and washed and rubbed 
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through a sieve, the Boas stool sieve being very convenient for this 
purpose. To be certain, we should examine the stools during at least 
fourteen days after the cessation of the attack of the colic. Evena 
careful and prolonged search may fail to find the concretion in certais 
cases of gall-stone disease, sometimes because the stone, which is 
impacted in the neck of the gall-bladder and so caused the colic, has 
returned to the bladder itself. In other cases the stones whiich are at | 
fault have become stuck in the ductus choledochus while the patency 
of the biliary passage has been reéstablished without dislodgment ol 
the stone. Finally, the concretion may be disintegrated in the bowel 
and so escape detection. : 

The parasitology of the stools is mentioned in connection with 
the various subjects according to their clinical entities. 


MICROSCOPIC EXAMINATION OF THE STOOLS TO DETERMINE 
THE UTILIZATION AND SPLITTING OF FATS. 

Incomplete utilization of the fats sometimes becomes apparent 
even in a macroscopic examination of the stool. Stools which contais 
an abnormal quantity of fat appear light colored, gray, peculiarly 
glistening. Under the microscope the fat is seen to consist of fat- 
drops and needle-like crystals. Soaps usually appear as thick, short 
needles or yellow clumps; free fatty acids, as needles. The additios 
of osmic acid colors fat microchemically brown to black. Yet this 
reaction is only characteristic of fats which contain oleic acid ; whereas 
the other fats either remain unstained or require the addition d 
alcohol to bring out a color. The addition of an alcoholic solutios 
of Sudan red colors all neutral fats. 

Normal stools contain a moderate number of fat-needles, whid 
represent the fats that are not easily melted, and are, therefore, les 
readily alsorbed. Tat-drops are not so common except after abar 
dant ingestion of milk or easily melted fats. They usually signif 
an insufficient utilization of the fats, as does also an abnormal abot 
dance of fat-needles, and is of much value in connection with & 
diagnosis of pancreatic deficiencies from whatever cause. 

The microscopic examination of the stools to determine the uti 
zation of starch is well known. Starch-granules are characterize! 
michrochemically by their blue or violet color after the addition # 
Lugol's solution. Well preserved starch-yranules are rarely found! 
the normal feces of an adult, but they may occur in the stools of # 
fants improperly fed with starches. An abundance of starch-granié 
in the stools of adults is pathologic, and is usually a sequence 
diarrhea or of gastric hyperacidity. The absence of pancreatic ju 
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1 does not seem to cause the appearance of pathologic quantities of 
& starch in the feces, because the starches, along with the other car- 
« bohydrates, are utilized very extensively by the intestinal bacteria 
u =with formation of acids. 
-t The examination of the feces to determine the utilization of the 
¢ miuscle-fibers of the connective tissue and of the other proteids of 
t foods is one of the most valuable methods of examination. The 
f more thorough the digestion, the less the muscle-fibers appear, and 
¢ the more are the ends of the fragments rounded off. The fibers are 
:: tinted brown in part by their own color and in part by the color of 
* the feces. Microchemically, they are characterized by the appear- 
. ance of a red color upon heating with Millon’s reagent. Undigested 
muscle-fibers are constantly found in the feces of a person upon a 
mixed diet. The amount becomes pathologically increased in 
diarrhea, in fever, and in other disturbances of the digestion. 

Large fragments of connective tissue are generally readily recog- 
mized even macroscopically by their fibrous structure; this also char- 
acterizes them microscopically, as does their pronounced clarification 
tpon the addition of acetic acid. They can be distinguished from 
mucus shreds by their much firmer consistence, more distinctly fibrous 

. structure, and the disappearance of this structure after the addition 
7 @f acetic acid, which renders mucus striated. 
- According to Kuhne’s and A. Schmidt’s investigations, raw con- 
= -gmective tissue is digested by the gastric juice only, whereas cooked 
, a0nnective tissue is also easily dissolved by the pancreatic juice. 
3>FFience the amount of connective-tissue that remains in the stools de- 
ds upon the amount ingested, upon the degree of boiling or the 
ting of meat, and upon the gastric function. Starting from these 
premises Sahli devised his desmoid test. Schmidt estimates the 
-@astric digestion by determining the amount of connective tissue in 
the stools after the ingestion of his test diet. He claims that the 
WMicroscopic appearance of the muscle-fibers in the stool of a patient 
“who has ingested a test-meal of 125 grams of very slightly roasted 
hopped meat demonstrates some severe damage to the intestinal 
‘@igestion. On the other hand, the occurrence of microscopically 
‘Visible fragments of connective tissue is indicative of insufficient 
Bastric digestion, because connective tissue, unless it is cooked to 
©ces, is dissolved only by peptic digestion. After the employment 
©f both the Desmoid test and the suggestion of Kuhne and Schmidt 
I &m free to confess that I have not received much in the way of 
Practical suggestion in clinical work. Instances in which particularly 
© Schmidt tests have been of help exist, but are not numerous. 
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EXAMINATION OF THE FECES. FOR ESTIMATING CHRONIC 
CHANGES OF INTESTINAL DISTURBANCE, 

The macroscopic examination forms a very important part of the 
whole procedure, and this alone is often sufficient to enable the ex- 
perienced observer to form a judgment. In the first place it deter- 
mines whether color, consistency and odor correspond with the 
normal feces. 

My experience has been entirely in connection with my test diet 
and what follows corresponds to that. The normal test-diet stool, 
after having been ground up very small (smaller than pinheads), 
shows brown or red-brown points (chaffy remains of the oatmeal- 
gruel, remains of cocoanibs), the nature of which is ultimately ex- 
plained by a microscopic examination. Otherwise it is entirely 
homogeneous. 

For a closer macroscopic examination the entire excrement is 
first stirred up thoroughly with a wooden spatula, and a small amount 
of about the size of a walnut is transferred to a porcelain mortat 
(about 12 centimeters in diameter). This is ground up as fine as 
possible with the addition of, at first, a few cubic centimeters and 
gradually more distilled water (to about the consistency of sauce }- 
The grinding up must be done carefully so that no coherent particle 5 
of excrement remain. The ground-up specimen of excrement is the = 
spread over a flat black plate or a large vessel in as thin a layer mS 
possible and account is taken of all the elements that are still recog=- 
nizable in it by the naked eye. 

For the purpose of further examination, a small quantity of 
stool is stirred up with a small amount of more water and the sare 
is placed between two pieces of plate glass (microscope slides w #1 
do), and the specimen is examined by direct light, with or withow#t 
a magnifying glass. It will then be seen in the normal test-diet 
stools that there are small brown or reddish-brown forms, the re- 
mains of the oatmeal gruel, and of cocoanibs if this has been takem- 
Otherwise it is entirely homogeneous, with the exception of here 
and there a possible flake of cellulose substance which is of a white 
color. Large areas of light color are strongly suggestive of lumps of 
mucus. 

Under pathological conditions the remains of fibrous tissue 2% 
tendons of chopped meat may be seen. These have a whitish-yellow 
color and a thread-like appearance with a rather solid consisteriCy: 
which when treated with acetic acid (36 per cent. sol.) may be caus 
to disappear, but if, on examination under the microscope, this 2P” 
pearance becomes more marked, mucus is present. 
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Remnants of muscle-tissue, very small brown-colored rods, may 
be observed. ‘When these are of considerable number they are in- 
dicative of disturbance of intestinal digestion. 

Potato-remains appear like sago-grain, glassy granules, and may 
easily be mistaken for flakes of mucus. They are readily discovered 
by their globular appearance and larger consistency of the fecal mass, 
When in doubt they should be examined under the microscope when 
the potato-cells will show the starch granules, easily colored blue or 
brown with iodine. 

Fat-remains are evidenced by the light color and by the clay-like 
consistency which causes them to project above the level. Mucus, in 
larger and smaller, even very small flakes may be observed incor- 
¢ porated with the stool. They are noticed when glassy and soft and 
easily broken up, but not dissolved. Larger shreds, or strips, such as 
would be observed in cases of chronic colitis are easily diagnosed by 
the appearance. [Even in cases of marked colitis, however, these 
shreds of mucus may not be observed, the mucus being incorporated 
with the stool. Sometimes, even, they are not observed by the 
method of pressing the specimen between two pieces of glass, but 
only by a microscopical examination, when small hyaline-mucus 
islands and yellow mucus-granulcs would be noticed. Sometimes one 
; an see large crystals of ammonio-magnesium phosphate. These are 
#. present only in rare instances so far as macroscopic examination is 
concerned, and they represent really a condition of entero-colitis. 
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MICROSCOPIC EXAMINATION OF THE FOOD 
= DETRITUS IN STOOLS. 
: The microscopic examination serves for the most part to com- 
@ plete the macroscopic; by means of the latter alone pathologic con- 
* ditions are often not disclosed. Ordinarily, as Schmidt advises, three 
:, @reas of stool are examined. These may be placed upon the same 
i slide, and covered with a cover glass. The first is examined without 
7 any thing having been added to it; the second is thoroughly stirred 
* with a small drop, 36 per ¢ent. (oficial) acetic acid, heated for a 
' Moment over the flame (until it begins to boil) and then covered 
With the cover-glass. The third is rubbed up well with a small drop 
Of a strong solution of iodo-potassium iodide (iodine, 1.0; potassium 
. Wdide, 2.0; aq. dest., 50.0). 

The normal excrement examined in this way gives the following 
Tesult: In the first preparation without any addition there is seen a 
detritus consisting of the smallest granules, globules, bacteria, etc. 

€se are isolated fragments of muscle-fibers, yellow in color with 
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rounded edges, flake-like structures, occasionally with indications of 
cross striations, scattered smaller and larger yellow salts of calcium, 
flakes consisting of fatty acid salts of calcium with irregular borders, 
bright and deep yellow in color, colorless soaps, isolated potato cells, 
either empty or with remains of a content, which can no longer be 
differentiated, scanty chaffy remains from the oatmeal-gruel, often 
recognizable with the naked eye as little dark flakes, and finally, 
according to circumstances, where cocoa is taken instead of milk, 
remains of cocoa. 

In the second preparation, the fat-remains are melted out. We 
thus have an entire fat content visible to the naked eye. The larger 
salts of calcium and soap flakes have disappeared. If the preparation 
is carefully heated and placed under the microscope while still hot, 
the small flakes of fatty acid are melted into drops, which congeal 
very suddenly as the preparation cools again. In the third prepara- 
tion, which appears brown in color, the potato-remains ultimately as- 
sume a slight violet shade (not blue) ; the blue colored parts (starch 
granules or microbes) are generally absent. 

Pathologic conditions are suggested in the following findings: In 
the first specimen, fragments of muscle in larger number and better 
state of preservation than normal; many needles of fatty acid and 
soap; drops of neutral fat; numerous groups of potato cells; parasite 
eggs. In the second acetic-acid preparation, massive fatty acid flakes. 
In the third iodine preparation, blue colored remains of starch gran- 
ules; blue or violet fungus spores, and yeast cells, which are colored 
yellow by the iodine. 


CHEMICAL EXAMINATION OF THE FECES. 

Under normal conditions the reaction of the feces is neutral. 
It may however, be faintly acid or faintly alkaline, according to tk®¢ 
diet. The reaction of the surface of the feces is often different fro™ 
that of the interior. The reaction may also change upon standix®S 
It should therefore be taken on fresh stools. Pathologically, the =€ 
action may become either strongly acid or strongly alkaline, acco 
ing to the kind of decomposition processes which are occurring in ch 
intestinal canal. When marked putrefaction is present, the reacta @’ 
is alkaline; when marked fermentation is present, the reaction is ac ac 
Red and blue litmus paper answers for the testing. Patients upor® 
marked milk or starch diet, and those in whom there is deficiency i 
bile, produce acid stools. 

The color of the feces of normal individuals is never due to a2 ™ 
changed bile pigments (bilirubin), The latter is transformed ix3t¢ 
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urobilin in the intestines and is partly reabsorbed and used over 
again by the organism. Therefore, the presence of bilirubin in the 
feces always indicates some abnormal function of the intestines, 
either some disturbance in the absorption or in the chemical process, 
or else an increased peristalsis, The pigment is easily demonstrated 
by means of the Gmelin test, which is accomplished by dropping a 
little fuming nitric acid upon the feces and noting the green, red 
and violet rings around the drops of acid. The green ring is the 
most characteristic. 

Schmidt recently described a simple method for detecting uro- 
bilin in the feces directly without extraction by means of alcohol 
containing hydrochloric acid or zinc chloride. He .adds a little 
concentrated mercuric chloride solution to a small amount of feces 

in a porcelain dish. If urobilin be present, the feces will turn red. 
The reaction can be completed in about a quarter of an hour. The 
same test can be employed to demonstrate the presence of bilirubin, 
which will turn green in the presence of the mercuric chloride solu- 
tion. In the same specimens, therefore, we can recognize, by the 
contrast of color, the particles which contain bilirubin and those 
which contain urobilin. While in a general way the value of this 
reaction is not of great practical significance, it nevertheless is a 
means of denoting disturbance in the intestinal canal. The demon- 
Stration of urobilin in the stools is of clinical importance in deciding 
whether in any given case of jaundice the common bile-duct is still 
Partially patent, for in complete obstruction urobilin is absent from 
the feces. 

Because of the large quantities of bacteria in feces the examina- 
tion of this substance for digestive enzymes is of no general value in 
4 Clinical way. It may be performed rather easily, but its significance 
Pro and con is not so readily estimated. 

Mucin in feces, is largely present in catarrhal conditions of the 
intestines, and is usually made note of by its appearance, but may 
© tested for by mixing the feces with water, adding an equal volume 
Of lime water, in which mucin is soluble, and then adding dilute 
®Cetic acid to the filtrate. Cloudiness indicates mucin. As a general 
Tule, however, the test is of not much practical value and one may 
safely depend upon the microscopic test for the presence of mucin. 

The significance of the presence of blood in the feces is very 
Great, in the early diagnosis of cancer of the stomach or of the 
intestines, ulcers of the stomach, tuberculosis of the intestines, typhoid 
fever, and other conditions of the digestive tract associated with 
hemorrhage, such as various simple forms of ulceration, all of which 
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show the presence of more or less blued in the feces. Sometimes 
this is invisible even under the microscope, and must be examined 
for chemically. The best tests to use are the Weber guaiac test 
with hydrogen dioxide, or what suits my purpose best, the aloin 
test, in which an acetic acid ether extract is employed. The benzidin 
test which answers quite perfectly for testing gastric contents is too 
sensitive for feces work. Of course, the spectroscope may be used, 
although it is not found in a sufficient number of laboratories to be 
employed generally, 


FERMENTATION TESTS. 


Schmidt has recently endeavored to draw conclusions in relation 
to intestinal function from the manner in which the feces ferment 
after evacuation, i.¢., from the gases which are thus formed. Such 
fermentation, if it be very marked, depends essentially upon an 
abnormal content of carbohydrates in the stools. Schmidt's direction 
for performing his fermentation test is as follows: “5 grams feces 
are selected from a well-mixed stool by means of a wooden spatula. 
Much less is taken from a hard than from a watery stool in order that 
one may work with approximately equal amounts of dry substance. 
No greater accuracy is essential for diagnostic purposes. The ma- 
terial is well stirred with water, put into the bottom glass (a) of tlre 
fermentation apparatus, which is corked with a rubber stopper, taking 
care to prevent the entrance of air bubbles. Tube (6) is filled with 
tap water and closed with a small rubber stopper, the same pre- 
cautions against admission of air hubbles being taken. The apparatus 
is then assembled as in the figure, and left in an incubator at 37° C- 
for twenty-four hours. Tube (c) has a tiny hole at the top and should 
contain no water. If gas develops from the feces, the correspondim& 
amount of water will be driven into tube (c) and its height can B* 
read off.” Schmidt considers the test positive (ic. indicating 3* 
insufficient utilization of the carbohydrates) when about 1 gram 2 
dry fecal substance passed after a test diet produces more than ox 
quarter tube of gas, The height of water in the ascension pipe ° 
noted; vessel (a) is opened and the reaction of it may be tested w#t 
litmus paper, and compared with the reaction before the test w= 
instituted. 

Normally no gas, or little, is formed in the incubator test, a¥? 
the original reaction of the feces undergoes no important chan 
If gas is developed to such an amount that one-half or more of #F 
ascension pipe is filled with water, then pathologic conditions 21 
present, and if at the same time the reaction has become distinct 
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acid, carbohydrate fermentation, the positive result of the 
itation-test, has occurred; if it has become distinctly more 
ie, albumin putrefaction has occurred. 

. the presence of fermentation the opened glass (a) gives off 
or of butyric acid, and in the presence of putrefaction, a decided 
active odor. 

. a general way it may be said that putrefactive stools are 


Fig. 42.—Strassberger fermentation tube apparatus. 


solored and hard, while those which are mushy, containing 
ous gas bubbles and smelling strongly of acid, are due to fer- 
tion, usually in the colon. 

ecause of the fact that more can be learned by a more careful 
nation of the feces than is possible by the Schmidt fermenta- 
2st, several years ago I devised a modification of it, and this 
ed method, which at the time was described by me, I have had 
son to change my opinion about up to the present. The method 
follows represents the routine in my laboratory work instead 
more crude Schmidt test which has been described: 
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The tests are made by means of an especially constructed fer- 
mentation tube, the upright closed or anaérobic limb of which has a 
15 cubic centimeters capacity graduated in per cents., and an open 
-bulb of 30 cubic, centimeter capacity. The apparatus over all is less 
than 6 inches in height, will go into a medium-sized incubator, and is 
constructed so that 25 cubic centimeters sufficiently fills the instru- 
ment. For the chemical test of feces 7.5 grams of the soft end of a 
stool (mushy consistence) or 10 cubic centimeters of a more liquid 
stool is taken, each of which is mixed in 25 cubic centimeters of 
sterile water; in the bacteriological tests with media, the tube is 
filled with a 2 per cent. dextrose-bouillon and inoculated with about 
three or four drops of a watery suspension of feces or a little less 
amount of the feces itself. In the case of the chemical tests of the 
feces, the weighed portion of the stool is thoroughly mixed with water 
in a casserole by means of an ordinary teaspoon and any very large 
sticks of cellulose or vegetable substance removed, more feces being 
added to make up the shortage. The fermentation tube (a) is ther 
placed in the water jacketed oven, where it remains at 37° C. 
for twenty-four hours, when the examinations are made. If at 
the time of examination more or less floating feces and incorporated 
gas are seen at the top of the fluid in the upright limb, several faix- 
sized shot are placed into the bulb, which is then filled with water, 
corked so that no air from without is present between the fluid amd 
the cork, and the instrument is shaken so that the shot splits up the 
floating feces, after which the gases that have escaped into the bulb 
are passed back into the closed limb, the cork is withdrawn, some of 
the fluid is run out, and the observations made as follows: 

First, the total gas content is observed, after which in the chemi- 
cal or bacteriological feces tests some of the fluid is withdrawn fromm 
the bulb and examined for indol and urorosein, and with the nutri 
tive media also for aérobic bacteria, care being taken that the tub¢ 
is not shaken and that the one or two drops of media taken be fro™ 
the film on the surface and at different levels under this but =°* 
actually down to the crotch between the two sides. The next st€P 
in the nutritive media test is to obtain samples of the importa™* 
anaérobic bacteria. These are best extracted by means of a PiPett© 
(b) which should be carefully introduced into the lower part of th 
anaérobic limb and about 0.05 cubic centimeter of media sucked ##P° 
In tests to note the amounts of bacteria growing at different levee! 

of the fluid media in. the closed limb I have found that atthe end 2 
twenty-four hours most of the anaérobic bacteria are at the botto™ 
of the tube, although they also are scattered throughout the clos€ 


THE FECES, « 113 


2 and thus may be obtained fiom the upper layer of fluid when 
cock has been opened. The carbon dioxide in the accumulated 
¢s is now absorbed by introducing into the closed limb with the 
‘tte 2 cubic centimeters of a saturated solution of sodium hydrate 
iking sodium carbonate) and the tube is inclined to permit this 
vy solution to run some distance up into the closed portion and 


) 


Spore d Buna fuifsintion tain 


Fig. 43.—Author’s gasometer fermentation apparatus for raw stool, and 
the bacteriological examination of same. 


allowing it to stand for the time necessary to observe that the 
i no longer rises in the tube. In a number of tests to note the 
tracy of this chemical method, I have observed that the remaining 
is never more than from 5 to 10 per cent. of the original amount, 
this is close enough for clinical work. The remaining mixed 
s are then tested in the twin bottles, they being driven through 
n the cock is opened by means of attachment (e) and blowing. 
: reactions of the gases are noted in the first bottle (¢) which 
8 
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contains a weak solution of neutral azolitmin (which is a pure litmus 
about 200 times as sensitive as commercial litmus), a control in a 
test tube being used to note the color change. In addition to the 
reaction of the gases, in the chemical and bacteriological feces tests, 
the fluid in the apparatus is tested at the end of the twenty-four hours 
to note the chemical change. The second bottle (d) contains lead 
water (sol. plumbic acetate 10 per cent.) to note the presence of 
sulphurated hydrogen (turns darker or black according to amount 
present.) The hydrogen and marsh gas may be burned at the drawn 
tube outlet, but as both burn with an indistinguishable blue flame 
and as neither of these gases are important in clinical ways, this 
may be omitted. 

To arrive at some standard of gas result from watery suspension 
of feces I have made observations of feces with my method from 
fifty apparently normal persons, and comparing these with the 
many tests of feces from abnormal individuals 1 have come to the 
following conclusions: The Schmidt and Strassburger test diets 
(first No. 2 and then No. 1) do not give better results than that which 
I have suggested. lor this reason, I have discontinued the use of the 
difficult to institute and carry out, Schmidt and Strassburger diets, 
and have employed the diet described. The Schmidt diagnosis of 
“fermentative dyspepsia” is a most vague and impractical one for 
clinical work and means but little to base our therapeutics upon. 
The gas results from the diets I have suggested may be stated as 
from 10 to 30 per cent. for the ordinary mixed diet; less than that, 
from 5 to 20 per cent., for a meat and water diet; and more for a 
carbohydrate and water diet, namely from 15 to 40 per cent. Ona 
strict meat and water diet it may fall to one-half, and on a strict 
carbohydrate and water diet it is usually higher. The reaction of the 
fluid should always remain neutral, never becoming definitely acid OF 
alkaline. With the use of the nutritive media inoculated with feces, 
from 20 to 30 per cent. is noted, never below or above. With the 
bacteriological tests, special diets are not important and in fact are 
not advisable. Other points are that the reaction of the gases should 
never become definitely acid or alkaline, or perceptibly large amountS 
of indol or urorosein be present in the fluid at the end examination. 

Local disorders of digestion in the intestines, in my opinion: 
make up far more cases of affections of the digestive canal tha? 
those due only to local disorders in the stomach. In his work wit 
Krehl, Cohnheim studied the problem experimentally, and found. 
significantly that it was almost impossible to produce functional 
derangements of the stomach by direct injuries to the organ itself- 
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Using dogs which had been provided with both gastric and intestinal 
fistulz, these investigators showed that injury to the intestine affected 
not only the functions of the intestines, but also to a marked degree 
those of the stomach. They wefe able to prove that following an 
injection of magnesium sulphate (Epsom salts) into the intestine 
the amount of stomach secretion at the succeeding meal was increased 
to nearly double, while after a similar injection of a strong solution 
of sodium chloride (table salt) the amount produced by the meal 
was less than one-half. Analogous changes were produced in the 
total acidity and in the length of time required to empty the stom- 
ach. As judged from any observations of feces tests and treatment 
for these conditions in cases of chronic intestinal putrefactions, a 
constantly low running degree of toxemia from the pow, can be 
shown to have etiological bearing upon many of the cases of disturbed 
sensation, secretion and motility of the stomach, and, contrary to 
what our sense impressions have taught us, we must seek the origin 
of many gastric disturbances in the intestine, rather than consider 
them as only gastric affections or neurotic ones referred from parts 
other than the digestive canal. In the discussion of a paper on 
imdicanuria at the annual meeting of the American Medical Associa- 
tion in 1909, I pointed out that, contrary to the general teaching, a 
marked type of indolic putrefaction may and often does exist with a 
high stomach secretion and motility. In my records then of 127 
cases of indolic putrefaction, 79 showed a hyper, or normal acid 
secretion, and in the 48 in which this was below normal or absent, 
4 subsequently gave evidence of improvement in the stomach secre- 
tions when the bowel conditions became improved. Thus in gastric 
Work the feces test for bacteria should never be omitted. Indican- 
uric conditions (which as a clinical entity is no more significant to me 
than edema or cough would be), must be looked upon both as an 
aggravator and depressor of stomach secretion, and the stomach 
Conditions mentioned are not to be considered as neurotic in nature 
unless the bacteriological feces examinations are negative. For the 
basis of these intestinal conditions the most useful clinical classifica- 
tion is that of Herter, namely, the indolic, saccharo-butyric, and the 
combined forms. Considering that from the bowel a normal indi- 
vidual voids about 130 billions of bacteria a day of many different 
types and that the performing of culture methods for segregation 
ae almost impossible for clinical work, the apparatus method answers 
Well and to additional clinical purpose for diagnosis than only a 
Simple gram differential stain of the raw feces. Fortunately, there 
fe three main anaérobes prominently found in all of these cases, 
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and each of these grow well in the closed limb and on the media 
mentioned. They are the Bacillus coli communis, to note the indolic 
form, and the Bacillus aérogenes capsulatus and the Gram-positive 
diplococci to note the saccharo-butyric form, and thus when any of 
these bacteria grow in wild and predominant proliferation in the 
media the diagnosis and therapeutics in the case are suggested. 


GENERAL REMARKS AND NORMAL STANDARDS. 


In healthy man, the natural secretions of the intestine with the 
defecations hold the bacterial content down. Under ordinary condi- 
tions there are few colon bacilli in normal feces. Most of the 
bacteria are present in the colon, where the anaérobic conditions for 
their proliferation are perfect. The putrefactive processes are due 
mostly to the anaérobes. As a rule, a patient on a meat diet, harbors 
fewer organisms, and thus less gas, than those on a mixed or car- 
bohydrate diet, but this need only be considered in a relative way in 
the bacterial tests. Indol from putrefaction of the proteids is not 
due to tryptic digestion, but to bacteria, and mostly to the bacillus 
of the coli group and not the Bacillus aérogenes capsulatus or G. P. 
diplococci. As the liver and renal cells, if normal, produce enough 
oxydase to bind the indol but very small amounts of indol may appear 
in the urine. But if the supply of indol be great, or the liver and 
kidney function be deficient, larger amounts of indol are supplied to 
these organs and, being unbound, appear in the urine, and then the 
irritating effects on these organs, as well as other structures in the 
body, are produced. 

Human bacillus coli communis have practically no power to 
dissolve and peptonize native proteins, but when these are first 
affected by the other organisms, the colon bacilli are able to ener- 
getically cleave the peptones and give rise to ammonia, volatile, 
fatty acids, phenol, indol and hydrogen sulphide. The Bacillus aéro- 
genes capsulatus is a most abundant gas-making organism in dextrose 
bouillon cultures and generates hydrogen, carbon dioxide and butyric 
acid. Therefore, because of the mixed association of these and other 
influencing bacteria in the gut, the gas result from nutritive media in 
general must not be considered as too clinically distinctive. Never- 
theless, paradoxical as it seems, in the true cases of the saccharo- 
butyric type of chronic excessive intestinal putrefaction the gas re- 
sult is generally low, usually only from 5 to 13 per cent., whereas 
in the indolic form this may run as high as 80 per cent. The normal 
standard I employ is that of gas from 20 to W per cent. It should 
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be recalled that normally with the feces and water suspension, a meat 
diet gives a lower gas than the ordinary diet, and a vegetable higher 
than the ordinary, while in the states of chronic excessive intestinal 
putrefaction, the indolic type (due mostly to bacteria protein cleavers) 
gives a higher than normal, and in the saccharo-butyric type (mostly 
bacteria carbohydrate cleavers) a lower than normal. ' Therefore, a 
patient whose feces gives a higher than normal gas result in nutritive 
media should be placed upon a strict meat diet and the watery sus- 
.. pension feces test performed, and if in this the gas is higher than the 
: meat diet should normally be, the diagnosis of the indolic form is 
« suggested; and to reverse this rule, when the gas result in the nutrt- 
“tive media is less than normal, the patient should be placed upon a 
strict carbohydrate diet to see if the gas from watery suspension of 
feces still remains below what is ordinarily seen in an individual 
on a strict carbohydrate diet, in which case, when positive, the diag- 
mosis of the saccharo-butyric. form is suggested. 

But to arrive at these diagnoses more conclusively the urine must 
also be examined for the different substances, and also the bacteria 
grown in the nutritive dextrose bouillon stained and examined. In the 
indolic and combined form, indol in large amounts is usually present 

_ im the urine; in the combined to a less extent, but none at all in the 
' ‘true saccharo-butyric form, in which urorosein (Jaffé test), large 
*, amounts of oxaluric acid crystals and phosphates are more commonly 
_seen. With the Gram differential staining method the bacilli of coli 
is group, being Gram-negative, are stained with the counter stain (red 
“with carbol-fuchsin), andthe bacillus aérogenes capsulatus and 
- diplococci, both Gram-positive, staining violet with the gentian violet, 
=the distinction of colors serving well to differentiate them. The or- 
* ganisms of the colon group are very small, the bacillus aérogenes 
wapsulatus very large, like thick rods, and the Gram-negative dip- 
Bococci are also quite large and easily distinguished. In both types of 
gputrefaction these organisms are found in the closed limb of the 
-wupparatus and easily observed. ; 
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BACTERIA OF THE FECES. 
Feces consists to a large extent of the body substance of micro- 
isms. There are many different varieties found. Of late the 
YWbacteria and fungus of normal intestinal content have been ex- 
®Bensively studied. The majority of organisms belong to the colon 
up. The examination of the stools for micro-organisms furnishes 
‘Zgmformation concerning bacteria in the colon. The contents of the 
“@gmaill intestine, such as is obtained from fistulz are generally different. 
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Not only is the small intestine much poorer in bacteria, but it also 
contains different species, especially in the liquefying bacteria. Barely 
1 per cent. of all the bacteria passed in stools is viable by ordinary 
cultural methods, This does not assume that they are all dead, but to 
some extent that the type of media used is not suitable for their growth, 
Bacteria contprises about one-third of the dry residue of the feces. 
Strassburger estimated that in twenty-four hours a healthy adult 
evacuates about 8 grams of bacteria, dry weight, and that in diarrhea 
the bacteria may increase from 14 up to 20 grams. In constipation 
there is a decrease to about 5 grams. Reduction of! food lessens the 
daily quantity of bacteria. 

The quantitative determination of the bacterial content of feces 
possesses value in clinical work. This is accomplished by taking 
a weighed portion of feces, thoroughly mixing it in water, centrifuging 
it when the heavy particles of feces will be separated from the fluid. 
The watery remains are then mixed with double the quantity of 
alcohol, recentrifuged, dried and weighed. From the quantity of 
bacteria found in a cubic unit of stool calculation of the daily output 
may be made, or the quota of bacteria to the food residue estimated. 

According to Schmidt and Strassburger the examination of the 
stool for bacteria possesses little significance in a clinical way, be- 
cause the character of the bacteria can be more or less modified and 
controlled according to the character and the quantity of the diet. 
They quite discourage the determination of the bacteria as of any 
clinical significance, and the same is true with quite a number of 
observers since their time. To me, however, the examination of the 
stool for bacteria possesses the most valuable means that we have to- 
day to diagnose various types of chronic intestinal fermentations and 
putrefactions, as well also as states of infections of a chronic nature 
connected with what is known on the subject of toxemia and also 
various ulcerative conditions of the colon and rectum and congested 
catarrhal conditions. It is far from a simple method of procedure, and 
that is the unfortunate part of it. Not only is a well equipped 
laboratory and much time necessary to do this work, but one must be 
skilled in knowledge and understanding of bacteriology, in the tech- 
nique of growth and examination, and in the ability to interpret 
the findings. It is now some years ago that I engaged intensively 
in the study of intestinal bacteriology, and I have not regretted a 
moment that I have spent upon it. Definitely, I feel convinced that 
much of the benefit accruing to the patients I have had has come from 
the findings in the laboratory in the bacteriological study of the 
feces. What is mentioned in the following pages possesses particular 
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Significance in connection with the diagnosis and treatment of many 
chronic intestinal disorders. 

If one examines with the microscope the contents of any portion 
of the intestinal canal of a mammal, the richness of the material in 
micro-organisms is strikingly apparent, especially in the stained pre- 
parations. Their number has been estimated at about one hundred 
and thirty billion for the daily human excreta. As far as the feces 
are concerned many of the organisms are no longer living and are 
undergoing a process of disintegration, partly owing to a solution in 
their own juices—a process of autolysis. The bacterial inhabitants 
are numerous and they represent many species and varieties. The 
studies of Nuttall and Thierfelder?, and those of Levin’, tend to 
show that the bacteria in the human intestinal canal are not essen- 
tial to life and normal nutrition. [Even with a sterile intestinal canal 
the mammal will live and be normal in nutrition. The polar bear has 
essentially a sterile intestinal canal during life, providing the excreta 
from him is examined while he is still in the Arctic region. When 
he comes into captivity in the various zoos, etc., the intestinal canal 
soon manifests the presence of bacteria and in a short course of time 
the number of bacteria are essentially as in all of the domestic animals. 
The real significance of the normal intestinal flora probably lies not in 
any immediate relation to processes of digestion, but in a wholly 
different direction. These bacteria undoubtedly gain entrance in the 
human being with food and drink, and if they find conditions suitable 
to multiply in the digestive tract, this is accomplished. Many foods, 
such as water, vegetables, salads, milk, cheese, oysters, game, etc., 
are liable to contain injurious bacteria. Among such are the pyogenic 
streptococci and staphylococci, the paratyphoid bacilli, typhoid bacilli, 
the dysentery bacilli, proteus vulgaris, spore-producing anaérobes, etc. 

The normal human being is provided with more or less efficient 
methods of defense against these bacterial invaders. This is accom- 
plished mainly by the secretion of the gastric juice, which provides a 
degree of acidity which acts as an effective check upon the growth 
of many non-sporulating bacteria, and is actually destructive to most 
varieties, at least in some measure. In many others, however, bacteria 
are present in the stomach due to interference with the motility and 
secretion, and many people over forty years of age and in fair health 
have had their digestion sufficiently broken down -to be significant. 
The bacteria then find their way to the region of the colon and here 
are confronted with immense numbers of the chief obligate race of 
bacteria of the digestive tract, the main representatives of which are 
those of the B. coli type. Another group of obligate organisms, 
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closely allied to B. coli, the B. lactis aérogenes, is present in the upper 
part of the small intestine and becomes gradually less abundant with 
its descent into the colon and finally appears in relatively small 
numbers in the feces. However, while this latter type, the B. lactis 
aérogenes, gradually diminishes as it descends into the level of the 
gut, representatives of the B. coli group grow more and more abundant 
and beyond the ileocecal valve they largely dominate the intestinal 
flora. 

It is a well known fact that between the members of the B. coli 
group, characterized by a certain hardiness in growth on ordinary 
media, and the free production of gas and acid on various sugars, by 
the coagulation of milk, and usually by the formation of indol, there 
exists distinct antagonism with various others of the intestinal flora. 
Harden‘ has shown that there is a constant difference in the behavior 
of B. lactis aérogenes and 1. coli when grown anaérobically on sugar 
bouillon. There is a distinct, far-reaching contention relating to the 
defensive action of the B. coli group based upon the observation ot 
Conradi and Kurpjuweit® that the members of this class make ther- 
mostabile and thermolabile substances which have a powerful anti- 
bacterial action, being still active in a dilution of 1 to 10,000 parts, 
and hence comparable to the antibacterial action of carbolic acid. 
The inhibitory action of these substances is stated to be not confined 
to alien bacteria, but relates also to the B. coli group. Inefficiency 
in growth observed in all cultures was attributed to this substance. 
Recent studies of this bacteria strongly suggest it to be a protective 
inhabitant in the digestive tract. The acidophile bacteria, for in- 
stance, assumes a dominant position in the digestive tract if provided 
with suitable food materials for the production of acid, and it is a 
fact easily proved that when the acidophile bacteria are large in num- 
bers the quantity of the more serious types are in the minority. 
Various facts that are easy to demonstrate in the laboratory serve to 
prove that micro-organisms of the B. coli type are able under some 
conditions to check the growth of pathogenic micro-organisms which 
are also often found among the intestinal flora. Thus it is that these 
bacilli are essential to the life of the mammal as a defense against 
bacterial foes which it is impracticable to wholly exclude from the 
digestive tract, and not as agents in directly facilitating the processes 
of digestion in the narrow sense. My observation suggests that only 
four of the now known seventeen different varieties of B. coli com- 
munis group are pathogenic in type, and that the rest of them act as 
defenses against the activity of the more serious types of organisms. 
There are many examples of disease in which the colon bacilli dis- 
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appears, not only from the feces, but from the diarrheal stools, other 
races taking their place. This condition is quite unintelligible tinless 
we assume that the colon bacilli no longer finds a) suitable nutrient 
medium in the mixture of digestive juices and food. Their return in 
many cases would seem to show a return of the more normal secre- 
tory condition in the digestive canal as an influencing factor in 
determining the reinstatement of the legitimate flora. 

The intestinal canal of man is essentially anaérobic, particularly 
80 in the small intestine and somewhat less so in the colon. There 
is a big change in the bacteriology noted in early life compared with 
‘that noted in adult life, and even from adult life with that of the 


Fig. 44.—Various forms of fermentation tubes used’ by the author. The 
full capacity of the anacrobic limb of each of the forms is 15 cubic centi- 
meters. From left to right, the first form is inexpensive and a measure may 
be used to quickly compute the per cent. of yas. The second is a shorter and 
wider calibered form with a higher aerobic side so as to allow displace- 
ment without the fluid running out of the instrument. The third, an ordi- 
nary saccharometer tube graduated in per cents. The fourth, a larger 
saccharometer with ground glass cock at top. This latter form:is the one 
used in bacteriological and feces fermentation and putrefaction work 
wherein the gases are estimated, and also has an improvement over the , 
third in that it can be more thoroughly cleaned. 


period of senescence. The bacteriology in early life is essentially 
fickle as compared to that found in the adult. In adult life the 
becteriology multiplies, there being many new forms of organisms 
which gain entrance into the canal and finally live at the expense of 
the host. Now the presence of the B. aérogenes capsulatus can be 
easily determined. Later on in life the organisms of the Gram- 

tive form take precedence, the main ones being those of the B. 
pet 7 group, and the putrefactive anaérobes as noted in adult life 


become relatively fewer in number. 
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It is a well known fact that the epithelial cells of the digestive 
tract have to do with the protection of the body from the invasion 
of bacteria within the tract. There exist many reasons, however, to 
prove that bacteria may pass through the mucous membrane and 
gain entrance to the peritoneal surface. Numberless experiments . 
have been made to prove that this migration of bacteria within the © 
contents of the gut is a common state of affairs. 

The aérobic and anaérobic characteristics of micro-organisms are 
of great importance in the classification of intestinal bacteria since 
the putrefactive processes in the digestive tract are carried on largely 
through the agency of strict anaérobes. No study of the bacteria of 
the gastro-enteric tract can be considered thorough which does not 
take the strict, anaérobes into account. This, of course, involves the 
use of anaérobic technique. 

By far the most helpful method of studying the microscopical 
fields is with the aid of the Gram stain, The routine examination of 
the intestinal contents by means of this stain is a real aid in forming 
a judgment as regards the presence or absence of certain types of 
bacteria in the digestive tract. Ilowever it is not sufficient as there 
are instances in which Gram-stained microscopical fields appear en— 
tirely normal, but after cultural and chemical studies it is evidemt 
that abnormal decompositions are at work and that pathological 
micro-organisms are present. Nevertheless one may often form = 
practical opinion from the mere study of the fields as to whether tm © 
bacteria present are capable of initiating putrefactive processes or n» “®- 
I would advise in making these slides to use the very smallest possib @ & 
quantity of feces and to make a uniform smear. Also that the sme=m 5 
should be as thin as possible; an addition in doing this work are tra<& 
cultural methods which are most important, particularly after a purg ==— 
tion when one obtains more viable organisms than stool collect€= 
under normal conditions. In this connection I will also add tk= & 
method I suggested—namely, using extract of feces collected fro® =" 
normal individuals which have been sterilized by passage through ~~. 
Bergfeld or Cumberland filter, the fluid obtained ,being used as = 
media without boiling or sterilization. 

In addition to the organisms mentioned below, various forx™? > 
of saprophytes are also important. The following is a list of t#®© 
organisms which can be recovered from the human intestinal can@2- 


Bacillus acidolacticus Bacillus alkaligenes 
Bacillus acidophilus Bacillus anthrax 
Bacillus aérogenes capsulatus Bacillus anthrax symptomatici 


Bacillus adhesioformans Bacillus bifidus 
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Bacillus botulinus Bacillus paratyphoid 

Bacillus butyricus Bacillus perfringens 

Bacillus cloacz Bacillus prodigiosus 

Bacillus coli communis (17 varieties) Bacillus proteus vulgaris 
Bacillus dysenteric Bacillus putrificus 

Bacillus entericus Bacillus pyocyaneus 

Bacillus enteritides sporogencs Bacillus Shiga-Kruse 

Bacillus fecalis alcaligenes Bacillus subtilis 

Bacillus flavosepticum Bacillus typhi 

Bacillus flexneri Bacillus violarius acetonicus 
Bacillus fluorescens Single cocci 

Bacillus fluorescens non liquefaciens Double cocci 

Bacillus Friedlander Staphylococcus intestinalis 
Bacillus Kruse Staphylococcus pyogenes 
Bacillus lactis a¢rogenes Staphylococcus pyogenes albus 
Bacillus liquefaciens ilci Staphylococcus pyogenes aurcus 
Bacillus mascerans Streptococcus lacticus 
Bacillus odematis maligni Streptococcus pyogenes 


Bacillus paralacticus 
Bacillus paraputrificus 


Gram negative 


aaprophytes pare positive 


The influence of diet must not be overlooked in connection with 
ie bacteriology present in ‘the intestinal canal. It must not be 
‘lieved, however, that the bacteriology can be influenced definitely 
id permanently in desirable directions by means of diet alone. 

Attention should now be drawn to bacteria in cases of disease. 
hose which are capable of producing clinical conditions may be 
1umerated as follows: 


The colon bacilli B. putriticus 

Typhoid bacilli B, atrogenes capsulatus 
Paratyphoid bacilli (¢ and b) B. botulinus 

Dysentery bacilli B. butyricus 

Flexner and Shiga B. adhesioformans 

B. bulgaris B. pyocyaneus 

B. proteous G. P. cocci 
Streptococci and staphylococci G, P. diplococci 

B. bifidus : 


: which may be added the various forms of saprophytes, particularly 
iose of the Gram positive forms. 

The different types of infections in connection with the various 
‘pes of disease and toxemia will be taken up in connection with 
10se subjects. It suffices here to add that the bacteriology of stools 
‘quires considerable experience and quite intensive study. The 
verage bacteriologist possesses little knowledge of methods of identi- 
sation and the significance connected with the different types of 
fection, particularly those of the chronic forms of the human intes- 
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tinal canal. The same may be said of many clinicians, and even 
those who are engaged in gastro-enterological work. Some even 
have gone so far as to state that the bacteriology of the intestinal 
canal possesses no significance in connection with gastro-enterological 
disorders. The answer to that is that if such individuals engaged 
extensively in the study of the bacteriology of the human intestinal 
canal they would come to a different conclusion. Some rather 
noted bacteriologists also have made this statement, and a study of 
their writings suggests conclusively that their statements are made 
because they know too little about this line of work. Itis not sufficient 
for a person to state that there is no significance to a subject simply 
because he is not acquainted with it. Arguments based upon the 
understanding of the subject and also upon the individual research 
work are necessary before statements such as these can be taken as 
valuable. 


THE EXAMINATION OF THE URINE IN INTESTINAL 
DISORDERS. 


It would be quite out of order in a work like this to include all 
that pertains to the clinical examination of the urine. Only such 
things will be mentioned as belong directly to the subject, and then if 
further information is desired the reader is advised to refer to a 
book on clinical diagnosis. 

The daily volume of urine excreted by a healthy adult varies under 
average condition between 1500 and 2000 cubic centimeters. While 
the total amount, of urine is dependent upon the ingestion of food 
or fluid, it is a common clinical finding in digestive disorders to have 
a scanty excretion of urine, that is, one that is only about one-half 
in quantity, or perhaps two-thirds. Such a urine, of course, would 
be higher in specific gravity, of high color, and represents a urine 
such as one would be accustomed to see in continued fever. 

In jaundice the urine contains bile pigments, and its color vanes 
from the dark yellow or green to a brown or black depending upon the 
concentration of the urine and the amount of bile-pigments or upon 
its chemical modification. Such a urine is generally strongly acid, 
and if allowed to get cold, needle-like crystals of urobilin separate 
and settle with the rest of the sediment. A large amount of urobilin 
in the urine generally shows a dark-brownish color. Various aromatic 
products, such as result from decomposition by. putrefactive processes 
are often responsible for a remarkably dark-colored urine. Some- 
times this color is not observed until after the urine has stood for a 
while, it becoming oxygenated. 
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The normal urine has an acid reaction. It is not uncommon to 
find in abnormal conditions of gastric and enteric digestion that the 
acidity becomes diminished. 

More or less amounts of albumin in the urine are not uncommon 
in cases of enteric disturbance, particularly those of an intensive 
nature. Very often traces of albumin are met with in cases of chronic 
intestinal putrefaction, and sometimes in fermentation, the albumin 
disappearing when the intestinal condition has improved. This may 
be classified as a dietetic form of albuminuria. Not uncommonly 
there is an output of a large amount of phosphates in which a small 
amount of albumin may be present. 

So-called albumosuria is not an uncommon finding in urines 
of gastric and intestinal cases. Such albumose urines are found in 
acute yellow atrophy of the liver, phosphorus poisoning, in ulcera- 
tions of the stomach and intestines, where the condition is known as 
enterogenic albumosuria, in most febrile conditions, especially in 

infectious diseases, and particularly in the suppurating processes. 
The presence of the albumoses in the urine is only of limited diag- 
nostic value, but when it is very pronounced and when there are no 
other reasons for albumosuria, it may lead to the recognition of 
suppuration. Its symptom may be considered in connection with the 
diagnosis of perisplenitis, the differential diagnosis between tuber- 
cular and peritoneal conditions and in peridiverticular abscesses. 

The biliary pigments of bilirubin and biliverdin, the latter being 
derived from the former by oxidation in the spontaneous decomposi- 
tion of bile by putrefaction, and’ perhaps by the action of oxydases, 
May be present. Whenever these substances get into the blood, they 
@ppear in the urine; as in jaundice. Such urines are recognized by 

their color, or by the Gmelin test, or by the Trosseau test with 
10dine. In cases of obstructive, retentive jaundice, there may be 
bile acid present, the Hoppe-Seyler test being sufficient to recognize 
ts presence. 

Important in this connection is the presence and detection ot 
Phenol, Traces of phenol in the form of phenyl] sulphuric and phenol 
Rly curonic acids are normally present in the urine. Pathologically, 
Phenol increases in the urine with increased intestinal putrefaction, 
andl in pus-formation there is almost invariably quite a large amount. 

he presence of ferric chloride will produce a violet-blue color in 
the distillate from a phenol urine to which 5 per cent sulphuric acid 
hass been added. The presence of red indol and skatol pigments 
are detected by the methods described by Rosenbach, and seems 
to <lepend principally upon the formation of indigo red, an oxidation 
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product of indoxyl or indican. Jt may depend, too, upon the forma- 
tion of skatol pigments by means of the oxidizing influence of nitric 
acid. The test therefore is performed by adding concentrated nitric 
acid drop by drop to a test tube of urine while it is being continually 
boiled. The urine gradually assumes a Burgundy-reddish color, while 
the foam produced by shaking turns a bluish red. In my experience 
it is quite as easily detected by means of the indican test which will 
be described in which the red indol can be separated from the super- 
natant fluid by the chloroform, producing a color somewhat allied to 
the iodine test,.and at the same time it will be noticed that the 
supernatant fluid is distinctly a reddish-purple color. 

Urorosein is the name given to a rose-pink color noticed in 
urine upon the addition of mineral acids, especially hydrochloric. 
The substance is not soluble in chloroform, and therefore can be 
noted in the indican test described. It differs from indigo-red and 
may possibly be a derivative of skatol. Its color can be made to 
disappear upon the addition of alkaline carbonates to the: urine. 

Urobilin is a derivative of bilirubin. It occurs in small amounts 
in normal urine, but has clinical significance when it is of «easily 
detectable quantity. It is found increased in many cases of jaundice 
and liver conditions. It also is present in certain fevers, hemorrhage 
and blood disorders. To demonstrate its presence in the urine it must 
first be extracted by gently shaking a specimen of urine, acidulated 
with a few drops of hydrochloric acid, with one-third its volume of 
amyl alcohol. When the alcohol has extracted the urobilin, it will 
be colored brown. Several drops of an alcoholic ammonium chloride 
solution and some 1 per cent. alcoholic solution of zinc chloride 
are then added to the amyl alcohol layer, and the resulting fluores- 
cence shows the presence of urobilin. In my opinion urobilin is a 
definite chemical substance, and a valuable routine test. 

The significance of the presence of grape-sugar in urine and the 
tests will not be described here. Just a word may be added that 
- they have some significance in connection with a few acute and 
chronic pancreatic cases. The Cammidge reaction which was offered 
as an easy diagnostic method for disease of the pancreas is only to 
be mentioned to be discouraged in clinical work. 

Occasionally one meets with the presence of acetone or oxybu- 
tyric acid in the urine. Acetone is not infrequently seen in instances 
of starvation, inanition, in those upon a purely meat diet and in some 
cases of carcinoma. Its significance in diabetes mellitus is well 
known. 
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The presence of leucin and tyrosin are rarely met with but 
their presence is very characteristic of acute yellow atrophy of the 
liver, phosphorus poisoning, and may occasionally be seen in fevers, 
particularly of serious grades, After proper separation they are easily 
recognizable by their shape of crystals by means of the microscope. 

The presente of uric-acid crystals is of significance in connection 
with some cases of saccharo-butyric fermentation; a common accom- 
paniment, and probably the causative factor in the production of what 
is clinically known as gout. Great quantities of uric acid are some- 
times met with in urines of people suffering from chronic forms of 
gastro-enteric conditions. 

The excretion of phosphates in urine is often of importance, 
particularly in connection with metabolic disorders and digestive 
disturbance. Especially is this true when there has been considerable 
effect upon the general nervous system in which there seems to be 
as a clinical symptom an increased output of phosphorus in the urine. 
The uranium nitrate solution method answers best for the purpose of 

estimation. 

Of much significance in clinical work is. the estimation of 
sulphuric acid and the combined sulphuric acid in urine. By the 
combined sulphuric acid is meant the sulphuric acid united with 
organic substances, such as phenol, indol, etc., to form the so-called 
ethereal sulphates, which are of the greatest interest. The best test 

‘ for the estimation of total sulphur, total sulphate, ethereal sulphur 
and neutral sulphur is that of Folin. A simple test has been sug- 
8ested by Emerson, and consists of using a large test tube holding 
about 25 cubic centimeters. Three volumes of urine are mixed with 
One volume of an acid chloride solution containing four parts of 

barium chloride, one part of hydrochloric acid and sixteen parts of 

Water, The sulphates are precipitated as barium sulphates. If a 

Milky opalescence takes place, the sulphates may be considered nor- 

Mal ; if the precipitate is denser, the sulphates are increased; with a 

aint opalescence, fainter than normal, the.sulphates are diminished. 

With a normal amount of sulphate the precipitate occupies about 

©ne~half the concave portion of the test tube. If the precipitate be 
tered off and hydrochloric acid added to the filtrate and the whole 
boiled, further precipitate takes place due to the ethereal sulphate. 

In the Folin test the difference obtained between the result of 
©Stimnating total sulphate and for inorganic sulphate gives the amount 
9! ethereal sulphate present in the urine. The normal amount daily 
f total sulphate in the adult is 1.5 to 3 grams of SOg, and parallels 
the quantity of protein decomposition. The normal ratio of the daily 
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amount of the total sulphates to the daily quantity of urea is about 
1:5, while the ratio of the quantity of the ethereal sulphates to that 
of the remaining sulphates is about 1:10, In many cases of intestinal 
disturbance of a chronic nature, particularly those represented in the 
toxic group, the ethereal sulphates are increased and may to the pre- 
formed sulphates present a ratio as high as 4:10. It has been said 
that the experiments that have been made upon the estimation of 
ethereal sulphates and their significance in connection with putre- 
factive disturbances have not been conclusive. In my experience 
this is not so. While the quantity of ethereal sulphates may depend 
upon putrefactive processes in other parts of the body, such as the 
breaking down of tissues, the presence of pus, etc., if such can be 
excluded, a large amount of ethereal sulphate is of much significance 
in connection with the diagnosis of toxemia. 

Indican, or indoxyl sulphuric acid, is a product of putrefaction 
of protein, and is a derivative of indoxyl, which in turn is an oxida- 
tion product of indol. While its decomposition occurs in the intestine 
normally, it is commonly very much increased in the presence of 
digestive disturbances, particularly when there is a diminished: peris- 
talsis. An increased amount of indican in the urine is of some 
diagnostic importance in helping to locate the seat of an intestinal ob- 
struction. Experience shows that an obstruction in the small intes- 
tine usually is quickly followed by a marked increase in the amount 
of indican in the urine, as contrasted with an obstruction in the - 
large bowel, when there is very rarely any such increase, until 
perhaps in the later stages. This, while a general rule, has exceptions 
under clinical observation. It may be generally accepted that in the 
majority of instances when indican is met with in the urine, the 
indican is produced in the small intestine, and not in the large, be- 
cause it is probable that trypsin of the pancreatic juice which favors 
decomposition and the formation of indican (which is absorbed before 
the middle of the large intestine is reached) has to do with its pro- 
duction. Constipation only causes indicanuria when putrefactive 
processes take place. Indicanuria is not found in simple chronic con- 
stipation. In this condition resorption is usually above normal. 

Leaving out of consideration certain tubercular conditions and 
those in which the break-down of tissue (such as resorption of pus, 
which would produce increased amounts of indican in the urine), 
the significance of this body in connection with chronic intestinal 
toxemia has a great importance. If the duct of the pancreas be 
included, the amount of indican in the urine will be diminished. The 
same is true of deficient pancreatic function. It is a clinical point of 


ihe 


EXAMINATION OF URINE IN INTESTINAL DISORDERS. 129 


much significance in connection with the diagnosis of pancreatic 
disease, that commonly marked disease has indican-free urines. 
It is usually necessary, however, to put these patients upon a high 


meat diet to test the urine therefor. 

The test for indican that I employ is a modi- 
fication of Jaffé’s indican test. Instead of using 
commercial chloride of lime, I use peroxide of 
hydrogen. The test-tube which is here depicted 
is used for the purpose. Chloroform is added 
to mark 1, which represents 1 cubic centimeter, 
urine to mark 4, and concentrated hydrochloric 
acid to mark 7. Shake slightly to cause the 
acids and urine to mix thoroughly, a moment 
or two being allowed to elapse before the oxygen 
is added. Very commonly there is enough oxy- 
dase in the urine to start a reaction of indican. 
In that instance it is unwise to add an oxygen 
bearing substance. No color of indican being 
observed, a few drops of peroxide of hydrogen 
are added, a few moments are allowed to elapse, 
when if indican is present it will indicate itself 
by a darkening color. In such an instance the 
fluid above the chloroform is gertly shaken. A 


.. moment or two afterwards the entire contents 
x, Of the tube is shaken vigorously to allow the 


* chloroform to extract the indican from the urine- 


ae acid solution, ipdican being soluble in chloro- 


oy 


: form. The blue and red varieties are now in 


= the chloroform and the urorosein not being 


> soluble in chloroform, is observed in the fluid 
above the chloroform as a rose pink. Thus it 
* will be seen that this test answers for both of the 


’ gmdican pigments as well as urorosein. 


The presence of an increased quantity of 
imdican, or urorosein in the urine requires im- 


_ mediate attention on the part of the clinician. 


Usually after the bowels are unloaded a de- 
crease will be noted in the amount of indican— 
sometimes it will.disappear. At other times, 


a Sh .—Author’s 
test-tube for quanti- 
tative estimation of 
indican and urorosein, 
which also answers 
as a fairly accurate 
quantitative method. 


however, even though the bowels have been made to move thoroughly, 


no decrease is noted in the quantity of indican. 


The symptoms in 


connection with intestinal toxemia in which indican is present are 
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mentioned in connection with that subject. It need only be men- 
tioned that the test is of much value in clinical work. 

In addition to the amount of uric acid in the sediment of the 
urine is calcium oxalate. While it is true that calcium oxalate crys- 
tals in considerable amount are met with in what appears to be 
normal urine, at the same time it has significance in connection with 
a metabolic disturbance somewhere in the body. In my experience 
calcium oxalate, representative of a condition which was recognized 
long as oxaluria, and which has occupied a debatable ground in 
medicine, is a clinical condition in which there is breaking down 
of tissue and in which the connective tissue of the body is interfered 
with. In gastro-intestinal work the examination of the urine for the 
total amount of oxalate has considerable significance, and the oxalates 
can easily be precipitated out of urine by the addition of alcohol. 

Cholesterin crystals are occasionally found in urine, and have 
significance in connection with a condition known as cholesterinuria, 
particularly in the metabolic condition in which the formation of 
gall-stones is common. Occasionally it must be examined st in 
connection with hepatic and biliary disturbances. 

Casts are commonly met with in urines of. people who have 
gastro-intestinal disturbances. Their significance depends upon their 
number and character or any other findings in the urine. It may 
here be mentioned that hyaline casts, often in increased quantities, 
are expressions Of kidney irritation, and sometimes they are met with 
in the presence of small amounts of albumin, and one must be care- 
ful not to make a diagnosis of nephritis, because commonly when the 
gastro-intestinal condition is cleared up both the casts and perhaps 
albumin tend to disappear. Lastly may be mentioned that echino- 
coccus elements are sometimes met with in urine, particularly the 
free scolices. Of course when they are met with, echinococcus 
of the urinary tract and kidney is suggested. I have on two occa- 
sions met with the embyros of filaria sanguinis in urine, and in 
another the egg' of Distomum haématobium. I have also met with 
one urine containing trichomonas intestinalis from an intestinal in- 
fection of that type. 

In addition to sulphuric acid, glycuronic acid may be found. 
The latter may be found alone. Thus are formed, on the one hand, 
indoxyl-glycuronic acid; skatoxyl-glycuronic acid; cresol-glycuronte 
acid; phenol-glycuronic acid; and, on the other, corresponding com- 
binations with sulphuric acid, the so-called ethereal sulphates. That 
a part of these absorbed basic substances is destroyed by oxidiza- 
tion seems probable, another part undergoes different chemical trans- 
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formations (hippuric acid, indolacetic acid, etc.), but the largest por- 
tion is excreted by the kidneys as above, ethereal sulphates and 
glycuronates. 

Except in cases of nephritis, indicanuria affords a fair index to the 
absorption of indol, which is formed from tryptophan mainly in the 
lower small intestine, but it bears no direct relation to the absorption 
of phenol, whose formation from tyrosin in the colon is usually 
slightly in excess of that of indol. While, as a rule, an excessive 


. indol formation is attended by an excessive production of all the other 


above mentioned putrefactive products, it will readily be seen that 
Owing to a difference in the character of the protein ingested, and 
possibly to a difference in the location of an intestinal lesion impeding 
peristaltic propulsion, the quantitative relation between the indol and 
the phenol productions may present considerable variations. As evi- 
dence of intestinal putrefaction—barring cases of putrefactive ab- 
scesses—a urinary test that will indicate the absorbed quantity of 
these two or more benzene derivatives is, therefore, ordinarily of 
greater utility than the test which represents but one factor. For 
such a purpose Folin’s test for ethereal sulphates stands unchallenged 
in scientific value, but its execution demands considerable time, 


_ technique, and equipment, which necessarily confines its use to the 


larger laboratories. The glycuronates, which are capable of intense 


- eolor reactions, are better suited for simple clinical tests. 


m gggeny 


The easiest clinical test is that suggested by Askenstedt® which 
combines simplicity with a fair degree of accuracy. The urine to be’ 
examined is diluted with water until its specific gravity is reduced to 
1.001. For example, if the urine has a sp. gr. of 1.015 (correction 
being made for temperature), dilute 1 cubic centimeter of urine with 
14 cubic centimeters of water; if the sp. gr. is 1.021, dilute 1 cubic 
centimeter with 20 cubic centimeters of water. (Diabetic urine 
should be diluted until its urea content is 0.1 per cent.) To 10 cubic 


~-eentimeters of the diluted urine in a test-tube add one or two drops 
~of a 1 per cent. solution of alpha-naphthol in glycerin (alcohol impairs 


the test), and then 10 cubic centimeters hydrochloric acid, sp. gr. 1.19. 
Mix by turning the tube over once or twice. Then let the tube stand 
im a dry, cool place for about twelve hours, after which the reaction 
is noted in reflected light. This is best done by holding a white 
surface, as, for example, a white blotter, behind the tube. Normally 
the fluid will remain colorless or show a mere suggestion of blue. 
If glycuronates are present in excess, there will appear a proportionate 
blue color, tinged with red. The depth of the color may be denoted 
by the customary use of plus signs, medium blue, the deepest color 
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observed in the above dilution, being designated with+ +++. lf 
greater accuracy of estimation is desired a standard solution of indigo 
blue, containing some indigo red, in sulphuric acid, may be employed 
by dropping it into another test tube of the same size, containing 20 
cubic centimeters of water. The tube receiving the standard solution 
is turned over after each drop is added and comparison of the two 
tubes is made, this procedure being continued until the color is as 
nearly as possible the same, when the number of drops added is 
recorded. In twenty-four hours, or later, a slight cloudiness, with 
fading of color, appears, ultimately forming a sediment. 

It must be kept well in mind that the production and excretion 
of glycuronates are greatly augmented by ingestion of the following 
drugs, the toxicity of which becomes neutralized by paring with gly- 
curonic acid ; chloral hydrate, camphor, turpentine, morphine, menthol, 
arsenic, acetanilide, antipyrin, benzol, chloroform, curare, hydro- 
quinone, naphthalin, phenol, resorcin, salicylic acid, salol, sulphonal, 
trional, and thymol. These remedies should, therefore, not be em- 
ployed before the urine is collected for examination. It seems prob- 
able that a comparison of the reaction for glycuronates with the 
result of a reliable indican test will afford a valuable indication in 
cases of suspected poisoning with any of the above drugs, but oppor- 
tunities for a clinical demonstration of the suggestion have not been 
afforded me. 

In estimating the clinical value of the test it must be remembered 
that the excretion of an unusual amount of glycuronates or indican 
may be consistent with health. So long as the liver is functionally 
adequate to neutralize the entire amount of the toxic materials 
brought to it by the portal vein, little or no harm results, but a 
constant overstimulation of any function of the body tends to ultimate 
insufficiency, and a constant excessive production of indican and gly- 
curonates is a positive signal of present or approaching danger. 
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CHAPTER VI. 


Roentgenographic Examination. 


No method of examination has done more for abdominal work 
than the development of the Roentgen’method of investigation of the 
gastro-intestinal canal. To this end the rapid development of appara- 
tus and perfection of technique have contributed much. The use of 
the vertical screen apparatus for fluoroscopic examination has been 
of marked assistance in noting details of changes in the anatomy in 
the gastro-intestinal tract. Any form of energizer answers for the 
purpose, there being a number of different apparatuses now readily 
obtainable. What is required is a perfect transformer, a Coolidge 
tube, a prone and vertical screen apparatus, and an arrangement for 
the protection of the examiner. The table I use is that devised by 
Cole in which the fluoroscopic observations are made at right angles, 
and well within the possibilities of protection. However, the direct 
forms of fluoroscopic examination in which the tube is below the 
patient and the screen above answers better in individual examination, 
such as the movability of the pylorus, the movability of the cecum, 
adhesions binding down various areas of the gut, etc. Intensifying 
screens are particularly advantageous because they shorten the time 
of exposure and in the case of movements such as are constantly going 
on in the gastro-intestinal canal, the shorter the exposure the better 
the plate. 

In order that comparisons be made on a uniform basis, the X-ray 
work should be along the lines of a customary routine. This routine 
may in individual instances be changed where a special examination 
is required, but as a rule it answers best for general work. In the 
course of time the majority of persons doing a considerable amount of 
abdominal X-ray work acquire a routine which satisfies them. 

At the beginning of an X-ray examination the stomach should 
be empty. This may be accomplished by means of tubing and lavage 
or long enough after a meal. It is my custom to have the patient 
take a purge the day befdre the examination and then arrive at the 
X-ray department four or five hours after his breakfast, when the 
first observations are made; then to return in six hours when the 
ileocecal region is examined; then in twenty-four hours from the first 
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One can easily see the passage of the opaque meal through the 
pylorus, it going about the horseshoe of the duodenum and disappear- 
ing behind the stomach, appearing again in the first part of the 
jejunum, and advancing down into the corners of the ileum. The 
beginning of the examination may be performed with the patient in a 
standing position but that which pertains to the lower coils of the — 
ileum had best be done in the prone. 

Irregularities of the duodenal contour have as the most 
causes spasms or scar contractions from duodenal ulcer and 
ecystitic adhesions. One must be careful to remember that 
contour of the first part of the duodenum is sometimes indented fross 
pressure against the spine. Evidences of obstruction are rally not 
hard to observe. These include localized and permanent narrowing 
of the lumen with dilatation proximal to it, and delayed motility. 


DUODENAL ULCER. 


lf the examiner is experienced, the screen examination alone will 
be very decisive in noting the presence or absence of: duodenal 
ulcer. My experience, after having made a few mistakes through 
depending upon the screen examination alone is that the serial radiog- 
raphy method is best in making this diagnosis, 

The Roentgenographic diagnosis of duodenal ulcer depends upon 
the following: 

1. Deformity of the duodenal contour, more especially the first 
portion. One must be careful here not to mistake a deformity of the 
outline of the duodenum in certain cases of spasm and those irregulari- 
ties which are due to the tugging of adhesions that are fastened 
onto the duodenum. Occasionally one can see the niche type in which 
a barium-filled recess projects from the bulbar chamber. This how- 
ever is distinctly less common than are instances of perforating ulcer} 
of the stomach. A diverticulum may be present in the duodenum as! 
well as elsewhere in the gastro-intestinal tract, in which instance 
there would be a sac-like addition to the bulb proximal to its side. 
Quite often in diverticulum of the duodenum an ulcer is associated 
with it. As mentioned above, the spine may deform the bulbar out- 
line, especially at the inner border and by using both the screen 
and plate methods the cause would be evident. 

2. The alteration in gastric tone, the most common change being 
a hypertonus. According to Carman!, this together with hyperperis- 
talsis and hypermotility, constitutes a triad of “hypers” which was 
early recognized as being rather strongly indicative of duodenal ulcer. 
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PLATE VI 


Normal colon. (AfeMahon and Carman.) 


PLATE VII 


lapse of the colon. and of both the hepatic and splenic flexures also. 
Small normal appendix also showing. (X-ray by author.) 


PLATE VIII 


dle cecum, freely displaceable by hand under the screen. (X-ray by author.) 
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Hyperperistalsis is notable in perhaps 60 per cent. or more of duo- 
denal ulcers. It varies from a slight increase to a tempestuous energy 
of contraction. It is most exaggerated in the obstructive cases but 
it also occurs in non-obstructive ones—in fact those instances of the 
most marked activity I have seen have been in the non-obstructive 
cases. It must be remembered in this connection that peristaltic 
waves are not commonly seen in the first part of the duodenum—in 
fact, nowhere from the pylorus downward until one reaches the colon. 
Hypermotility is given as an important point in connection with the 
diagnosis of duodenal ulcer but in my opinion is not so much to be 
depended upon as is the direct method of examination, namely, that of 
change in the contour. 

3. Duodenal ulcer is frequently associated with spasmodic mani- 
festations in the stomach. These manifestations may be so marked 
and hold so persistently that one may easily make the mistake of 
supposing that the ulcer is situated in the stomach instead of in the 
duodenum. 

4. Tenderness located at the duodenum is included as one of the 
manifestations of ulcer signs. In my opinion it may be present and 
be of some diagnostic value, but in most instances it is not, and its 
absence should not rule against the presence of an ulcer. 


HYPERPERISTALSIS OF THE SMALL INTESTINE. 


Not uncommonly cases are seen in which the emptying of the 
small intestine is distinctly; faster than should be. I have seen in- 
stances where the head of the barium column is in the mid-transverse 
colon in an hour and twenty minutes. Of course in such instances 
there is usually a hyperperistalsis of the stomach also, but I doubt 
if the hyperperistalsis of the stomach could account for the rapid 
transit through the small intestine. This is a clinical condition af some 
Significance and should be mentioned in eoanection with Roentgeno- 
StTaphic work. 

Occasionally, too, can be observed a hesitancy of the barium mass 
SOrnewhere in the small intestine thus denoting the presence of a 
Strictyre, Lane’s kinks, S shaped routes of the small intestine in close 

TOximity to the ileocecal valve are generally easily diagnosed. 

Another interesting Roentgenographic finding' is the residue of a 

Small bit of bismuth in the region of the ampulla of Vater. I have 
©€n at least a dozen of such instances, and while in the majority of 
©m it is not possible to say whether there is a diverticulum which 
@y have occurred at that site or whether it is due to a large ampulla 
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to which some of the barium had gained access and therefore perhap 
having significance in connection with gall-stone diagnosis, as n 
doubt the condition exists, it should be mentioned in this connectior. 


THE LARGE INTESTINE. 


Examination of the colon either by the ingested meal or by th 
clysma may be employed. My technique is to employ both—th 
barium by mouth to demonstrate the advance in connection with th 
diagnosis of colonic stasis; the barium by clysma to give one mor 
perfect pictures of the anatomy of the colon. In the instance of 
clysma it is desirable to make a screen observation while the clysm 
is running in—perhaps also to engage in more or less manipulation 
during the investigation. 

To describe a normal colon is quite impossible, There are s 
many dissimilarities in different individuals that the allowance fo 
exceptions has almost forbidden a description of what may be terme 
normal. 

A point important to recognize is the condition of the colon it 
the standing and prone postures, disparity between the height in th: 
splenic and the hepatic flexures, loops and redundancies; sagging 0 
the transverse colon, matters pertaining to dilatation—as to whethe 
the dilatation is only on the right side or involves that of the entin 
colon; the regularity of the haustral contractions and the depth an 
number of them—as to whether also they are found present in th 
ascending colon and whether they are present in the descending colo1 
and sigmoid. Palpatory manipulation pertaining to points of fixatior 
are important. The hepatic flexure as a rule is susceptible of sligh 
displacement, although the splenic flexure is generally fixed. 

Among the abnormal points in this connection may first be men 
tioned those due to changes of position in the colon. Arrested de 
velopmental migration may result in a high placed cecum, or th 
entire colon may still lie to the left of the spinal column, the so-calle 
non-rotation. By failure of the cecum and ascending colon to rotat 
on their long axes the ileocolic juncture may be found on the oute 
aspect of the cecum instead of the inner. 

Displacement of any part of the colon may be produced by ex 
trinsic tumors of every sort including those of the liver, pancreas 
spleen, etc., by adhesion bands, by pregnancy, by psoas abscess 
It would be important to observe the relative height of the 
two flexures, because commonly the hepatic flexure is found displacec 
downward in cases of prolapse. Also it is desirable to note the 
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Position of the transverse colon, which often is festooned and the 
laa wee part lies perfectly within the pelvis. 

Another point is the irregularities of contour, namely the filling 
defects, which may be produced by intrinsic tumors, diverticulitis, or 
bzrnds of adhesions. One must be careful here not to be misled by 
fal Ling defects caused by fecal matter, fecaliths, gas, localized spasm, 
e2< trinsic tumors, insufficient quantity of enema, etc. There may be 
Czases of actual kinking, or of loops at the angles, observed most 
COmmonly in the splenic flexure and in the sigmoid region. 

The mobility of the colon is also important, particularly the 

cecal region in connection with what is known as a mobile-cecum, 
as described by Wilms. Diminished mobility or even complete 
fixation is a common sequence of adhesions producing pericolic in- 
flammation. Not uncommonly the cecum is fixed by adhesions from 
the appendix or from some form of pelvic condition or malignancy. 
Here comes in the important matter pertaining to the so-called Jack- 
son's membrane, which while not always possible of being diagnosed 
by X-ray, nevertheless can be occasionally. The only way adhesions 
can be diagnosed is by the anchoring of the gut at some definite point 
or the inability to draw.two coils of the gut away from each other. 
Asa rule, however, the diagnosis of adhesions of the large intestine 
is not easy. 

One sees various changes in peristalsis of different sorts in cases 
of chronic colitis; in cases of spastic constipation or neurological 
phenomena of the abdomen in which irregular haustral contractions 
may be noted in the transverse and descending colon. Lane has. 
Pointed out that the absence of peristaltic movement in the sigmoid 
and the lower end of the colon is quite characteristic of a toxic state, 
and that what is known as a straight sigmoid is commonly due to an 
“auto-intoxication.” 

Increased length of colon and redundancy, most marked in the 
Sigmoid and transverse portions, is a relatively common finding in 
c°Nstipated persons, and must not be taken as of too great significance 

€cause they may be found in perfectly normal individuals. Redun- 
ancy of the sigmoid with dilatation has been observed occasionally. 

irschsprung’s disease, or congenital idiopathic dilatation of the 
©Olon, should be mentioned, in which there is immense dilatation 
Toughout, and this is strikingly shown by the X-ray. Dilatation 
the cecum, ascending and transverse portions, with evident loss of 
©me, is not infrequently noted. Dilatation of any part of the colon, 
Proximal to a stenosis, may be evident. Spastic narrowing of the 
©Qlon, particularly in the transverse, descending and sigmoid portions 
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is noted occasionally in cases of constipation, but it may also be ob- 
served in a colitis, even with frequent stools. A narrow unhaustrated 
colon is often seen in cases of granular or ulcerative colitis. 

Hypermotility of the colon is seen typically in association with 
non-obstructing gastric carcinoma, in which condition the head of the 
meal may be in the descending colon or even in the rectal ampulla in 
six hours. It is also observed in duodenal ulcer, achylia and diarrheic 
conditions. Hypomotility with decidedly slow progress of the meal 
through the colon, may be due either to organic obstruction, or as is 
most common, to functional impairment of peristalsis commonly in 
association with an intestinal toxemia. This in the small intestine is 
designated as ileal stasis; in the large intestine as colonic stasis. 

The most important sign of cancer of the colon is a filling defect, 
a local irregularity of contour produced by the jutting of the growth 
into the intestinal lumen, also perhaps by contracture of the infiltrated _ 
wall, and probably to some extent by spasm aroused by the neoplasm. 
Important, too, is the manifestation of obstruction, or blocking at a: : 
definite point. One must remember that the most common site of 
carcinoma of the colon is at the flexures and in the rectum. 

Except in the presence of a peridiverticular abscess when the 
diagnosis can be assumed, there is no other way of diagnosing diver- 
ticulitis excepting by the X-ray. It will then be noticed that diver- 
ticula vary in size from that of a pea toa hen’s egg. They are asually 
round or ovoid and most often sessile, though occasionally pe- 
dunculated, and most commonly found in males, particularly those 
inclined to obesity. They, have no great diagnostic importance, al- 
though their presence when noted should be made known to the 
patient so that should an acute abdominal attack occur at any time 
the knowledge by the patient of the presence of diverticula might - 
be most valuable. j 

Secondary to pulmonary tuberculosis is tuberculosis of the ileo- 
cecal valve region, wherein the condition might be that of a soft = 
ulcerative process or hyperplastic type of pathology, and sometimes a 
combination of the two. Filling defects in the region of the ileocecal 
valve, perhaps with a palpable mass, constitute the chief manifesta- 
tions. Naturally the first impression would be that of cancer, but in 
the presence of defects in this region one should hesitate and make 
sure that no tuberculosis of the lungs or elsewhere exists. Other 
than these filling defects I do not believe that there is any definite 
way for diagnosing tuberculosis of the colon. Some time ago it was 
suggested that one of the characteristic findings was an emptiness of * 
the ascending colon. This, however, in my experience has been 


PLATE IX 


Chronic appendicitis. Arrows show the appendix kinked at the arrows, and the 
ip is adherent under the cecum. Confirmed by operation. The absence of peris- 
alsis and straight line sigmoid suggests an intestinal toxemia. (X-ray hy author.) 
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ven fallacious in enough instances to throw it out of consideration 
gether. The most important point is the filling defect or some 
ige in the contour of the gut. 
The Roentgenographic study of the appendix offers a field of 
k that is worth while. Of course the acute cases never come 
er observation in the X-ray room, but the subacute and chronic 
eties commonly do. An appendix which remains visible for more 
ta day or two following the bismuth examination in my opinion, 
1 that of Case, is commonly an appendix which does not drain 
verly and is dangerous. Practically all of them should be removed. 
+ not possible to demonstrate the appearance of the appendix in 
y individual, but in the larger proportion of them it is. One 
tld hesitate, however, in diagnosing chronic appendicitis on the 
arance of irregularities in the bulbar end, possibilities of adhesions 
he ileum and so forth, because commonly an appendix like a 
m, is capable of having most extraordinary movements and gives 
=-tay plates shadows which may be deducted as pathological. As 
Ie, however, if the X-ray work is carefully done the following 
» be taken into consideration in connection with the diagnosis of 
mdicular conditions; first, concretion in the appendix; second, 
ing; third, malposition ; fourth, adhesions about the appendix and 
tm; fifth, retention of barium in the appendix; sixth, pressure- 
er points related to the appendix, particularly at the base. 
Polyposis of the colon, a very rare condition, is almost impos- 
to diagnose with any degree of accuracy by the X-ray. 
Insufficiency of the ileocecal valve is not an uncommon finding 
\e X-ray examination, particularly by the clysma method. Much 
ition has been drawn to this condition and while it possesses a 
tical significance, most times it is of no importance. It is not 
2mmonly found in perfectly normal individuals and can be pro- 
td physiologically under conditions of starving, etc. 
The diagnosis of foreign bodies within the intestines is a matter 
ome importance and needs only to be meritioned. They are easily 
ited providing the foreign bodies contain a substance which is 
‘e obstructing to the X-ray than the tissues. Most often, for- 
itely, they are metal articles and thus can be easily observed, 
rhich instance no opaque mixture would be used but just a gen- 
search of the abdomen followed. 
It is occasionally important to inject external fistule to see the 
th of them, and also the exact part of the bowel from which the 
ilze originate, as well as the extent of their ramification. This 
one by injecting a bismuth paste to visualize the fistula, and 
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taking the plates promptly afterward. In my experience the effort 
fill fistule from within the gut is rather difficult. Not uncomma 
one meets with a case of peridiverticular abscess which has ha 
fecal fistula for a number of years, in which there are present, attad 
of cramps and pain most distressing to the patient. In those instast 
giving the bismuth by mouth and expecting that it will probably fm 
its way into the fistula tract is a very uncertain procedure, yet iti 
the only one at our command. In eight of such cases I managed 
fill the fistula’s tract from the inside 3 times. Injecting bismuth nm 
the outside is preferable. 


GALL-STONES, AND DISEASE OF THE GALL-BLADDE 
AND LIVER. 


The degree of decision with which gall-stones can be diagu# 
cated by the Roentgen-ray is still in debate. Roentgenologists mp 
all the way from 20 to 80 per cent. of positive findings. Ia# 
own experience the definite gall-stone cases in which the plates 
definite presence of stones represented 42 per cent. in over 
hundred cases. Caldwell? expressed the truth when he said: “lf 
only make enough plates and make them well enough, we can 
suspicious shadows in the gall-bladder region of any norma 
vidual. The interpretation of gall-stone plates, therefore, becom 
matter involving not only skill and judgment, but temperamet 
well. In no other field of Roentgen diagnosis is the personal equi 
of the observer more important. This, I believe, is the best 
tion of why some observers report as high as 85 per cent. and 
as low as 5 per cent. of successes in these examinations. The 
danger of the X-ray is in faulty interpretation. These faults 
consist of reading into the plates something which is not there. 
clinical indications of gall-stones are fairly accurate, and it is 
that stones are present in at least 50 or 60 per cent. of those 
submitted to X-ray examination. Of these perhaps as many as 
tenth give perfectly definite, reliable X-ray shadows of gall- 
In the other nine-tenths of the cases examined, some of the } 
plates will show hazy and suspicious shadows, many of whici 
due to gall-stones. If we consider all these hazy and suspicious 
ows corroborative evidence of gall-stones, the operation will ¥ 
cate us in the majority of the cases, and we may easily overesti 
the help actually obtained from the X-ray plates. We must be 
careful lest the clinical knowledge we have of the patient may 
us to accept as evidence of gall-stones, X-ray shadows such as wi 
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found in some of the X-ray plates of any normal individual.” He 
trefore warns against regarding as proof of gall-stones “any X-ray 
adow that does not present characteristics distinguishing it de- 
litely from other shadows, and which has not the sharpness of 
tline commonly found in other calculi.” 

The important points in the possibility of demonstrating gall- 
mes include composition, size, number and situation, their devel- 
mg media—that is as to whether they have been there for a long 
© and have a calcium veneer; the amount of obstruction by liver 
ane; the thickness of the patient; the thoroughness of his prepara- 
t, and the Roentgenographic technique. Stones of large size are 
ally not difficult to demonstrate on a plate, but so many cases of 
—stone disease have stones that are minute and few in number 
: they perhaps are not possible of being diagnosticated. It should 
raentioned that pure cholesterin stones have but slight density and 

most difficult to show. The mixed type of stones, those con- 
Gang cholesterin, bilirubin and calcium salts, are more common, 

their density is proportionate to the amount of contained lime. 
ther words, one gets the shadow from the lime contained in the 
te and not of the stone itself. This makes it possible for stones 
ch have been in the gall-bladder for a long time and have a large 
Osition of lime salt to cast a deep shadow. Such stones, too, are 
©rally large ones and unfortunately they comprise only, according 
Carman, 1 per cent. of the total. 

In my opinion the diagnosing of gall-stones by means of the 
ray is the most difficult part of X-ray work. A preliminary clear- 
> out of the intestinal canal is important, and it is best to make - 
! examination before the giving of an opaque meal, although at 
kes one may see gall-stones with an opaque meal in the stomach 
en the proximity of the gall-bladder to the pyloric end of the 
mach is kept in mind. The most important point of the technique 
20 make a number of X-ray plates—of course fluoroscopic examina- 
n for their detection is out of the question. Not uncommonly in a 
ren or more plates no evidence of gall-stones is present, whereas in 
: or two following they are as manifest as anything can be. There- 
e the most important point of the technique is to make a large 
nber of plates and at different angles, using a rather small cone. 
e plates should be made during suspended respiration to avoid 
rring by movement, because the merest movement throws out the 
sibility of making a diagnosis. Thus it is important that an in- 
sifying screen be used, because the exposure should be made as 
mt as possible. It is essential also that the tube be a moderate 
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means of a canula, the plunge made in the midline halfway betwe= --» 
the umbilicus and the upper level of the pubic bones. One must tam <= 
careful that the urinary bladder is empty. The gas is run in slowi ~ 
until a considerable distention of the abdomen is accomplishe——_= 
Fifteen minutes time is allowed, after which the X-ray plates a—aa_— 
made. While not original with them, to Dr. Stein and Dr. Stewa_ —m 
of New York City should be given the credit of the perfection ac——ay 
the introduction practically of this addition to X-ray examinatice——— 
of the abdomen. 
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with a degree of stagnation in the stomach in cases of cholecystitis 
without the presence of adhesions. The duodenum may be deformed 
or stenosed by adhesions, and the contour of the stomach may be 
roughened. Adhesions may fix the hepatic flexure of the colon, which 
in my experience is most rare, or the pylorus or duodenum may be so 
fixed that they cannot be separated from the liver by manipulation. I 
agree with Case’, that the presence of a Riedel lobe of the liver, 
which may be demonstrable after inflation of the colon, is a valuable 
sign of cholecystitis, 

Important in this connection is the point which Carman‘ ex- 
pressed—namely, “the most common lesions giving rise to symptoms 
which are often confusingly similar are gastric ulcer, duodenal ulcer, 
cholecystitis and appendicitis, .\When the Roentgen findings negate 
the presence of a peptic ulcer, the field of reasonable consideration is 
narrowed to the gall-bladder and appendix.” 


: THE LIVER. 

Useful information can commonly be obtained by the Roentgeno- 
graphic method as to the upper border of the hepatic shadow, coin- 
tiding with the diaphragm, and the presence of growth or collection 
of fluid and gas (subphrenic abscess). With a uniform technique 
constantly employed one not uncommonly can get an idea of the 
density of the liver from the shadow that it gives, and in pathological 
livers demonstrate the free border. 

An increase of the liver-volume, with general and symmetrical 
enlargement of its shadow may be due either to hyperemia, or to an 
actual hypertrophy resulting from various causes, including amyloid 
degeneration, cancer, syphilis and cirrhosis. The small liver of atro- 
Phic cirrhosis is distinguishable with difficulty. The liver may be 
Ptosed, in which case separation of the upper hepatic border from the 
diaphragm may be apparent. The normal rise and fall of the liver 
With expiration and inspiration is sometimes evidently diminished or 
absent when fixation has resulted from inflammatory processes, either 
in the chest or upper abdomen. Whenever the lower lobe of the 
liver cannot be demonstrated the presence of gas in the hepatic colon 
Serves to give an idea of its location, the liver occupying the area 

between the height of the gas and the edge of the diaphragm. 

By the introduction of oxygen gas into the free peritoneal cavity 
both fiver edges are plainly discernible. The same may be said of 
the entire spleen, the body of the uterus and in some instances the 
. Varies, Even small quantities of fluid are strikingly shown by this 
™€thod. It is accomplished by the introduction of warmed oxygen by 

10 
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definitely that these conditions are distinct disorders. One 
as well say that because he was not able to handle a portion of 
substance of the sun no such thing as the sun existed, even though 
entire world depends upon it for life. There are indirect m 
of knowing that this luminary is part of the solar system, and 
there are indirect methods also of knowing that a condition 
as intestinal toxemia exists. 

For a number of years this subject has been the most 
able ground in medicine, and those who have contended the 
against the existence of such disorders are those who know the 
about them either by clinical or laboratory experience. There 
many persons in medicine who because they do not understands 
tain subject, directly make the statement that no such subject em 
Clinical facts, however, are immutable facts, and if the subject is 
proached with an open mind and largely from the clinical s 
one cannot but arrive at the conclusion that these states 
bona fide disorder of mankind and most common. 

In 1887 Bouchard! advanced his theories on “auto-intoxicati 
the intestinal canal. Much, however, that he wrote pertaining to 
poisoning, internal strangulation and infection, such as typhoid 
cholera, are not worthy of consideration today. 

Metchnikoff? is considered the real founder of what we might 
the “school” of intestinal toxemia. His idea that the coloa 
simply a breeding place for pathogenic bacteria which caused 
of the ills.of mankind, and which could be successfully combated 
the Bulgarian bacillus, is now an exploded theory. In this 
tion it may be stated that Metchnikoff is not entitled to the 
of drawing attention to bacteria as having to do with the i 
of the intestinal canal. Certainly before 1907, Christian Herter* 
heen working for several years on the subject, and it may be 
that comparing the works of Metchnikoff on the one hand and 
works of Ilerter on the other, those of Herter have stood the 
of time, and in my opinion, are the best expositions of 
infections of the intestines of man that have yet been advanced. 

Following this was the work and the propaganda carried 
Sir Arbuthnot Iane‘, in which he undertook to draw attentia@ 
stasis, ptosis and toxemia as having to do with these conditioast 
strongly suggested operative interference for their alleviation 
cure. According to him the primary factors are mechanical. 
process begins with an overloading of the large bowel, especia 
the right side, due largely to the erect position, and exaggerat 
corsets and defecation in an upright sitting position, Stagnath 
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the cecum with distention and descent into the pelvis follow; ad- 
hesions form across the lower end of the ileum and the appendix 
in an attempt to hold the cecum in position. The strain on the right 
colon makes it difficult for fecal matter to pass, and adhesions form 
to hold the bowel in place. These tend to contract, pulling the hepa- 
tic flexure up higher than normal. The same process finally takes 
place on the left in which the transverse colon sags, drags on the 
stomach and pulls it down, and adhesions form about the pylorus, 
duzodenum and gall-bladder. The sigmoid becomes distended, short- 
erned and straightened, or much distended in the middle and caught at 
both ends by adhesions. The adhesions across the lower end of the 
ileum anchor the ileum forming the famous Lane’s kink, the whole 
Process of adhesion formation having, according to Lane, its origin 
im strain and the resulting “crystallization of lines of strain.” Follow- 
img out his theory, stagnation in the bowel causes abnormal putre- 
faction of the contents, and the absorption of toxic material produces 
& degenerative change in all the structures of the body. With this 
idea he swept in all the ills of mankind throughout the world as 
directly or indirectly due to stasis, the following conditions being 
Caused (taken from the writings of Lane, Watson, and Charles H. 
Mayo): Appendicitis, arteriosclerosis, arthritis, carcinoma of the 
Ovaries, cholecystitis, circulatory disturbance, colitis, constipation, 
Curvature of the spine, cystic degeneration of the ovaries and breasts, 
diarrhea, endarteritis, epilepsy, foul perspiration, floating kidney, 
Ball-stones, gastric and duodenal ulcers, gingivitis, gout, interference 
With respiration, intestinal obstruction, loss of sexual desire, loss of 
COntrol of temper, loss of vitality, mastitis, migraine, muscular atro- 
Phy, neuralgia, neurasthenia, pancreatitis, pharyngitis, pigmentation 
Of the skin, pyorrhea, renal disease, tuberculosis, uterine versions and 
©xions, visceral ptosis, and volvulus. ° 
While it is true that all the above conditions can be, and often 
@re caused by intestinal toxemia, the truth is that they are nowhere 
N€ar such definitely resulting conditions as Lane would have us 
believe, More than that, the theory of I.ane will not stand close 
analysis, neither from the clinical standpoint nor from the standpoint 
Cf results after operation upon people having conditions such as Lane 
Suggested could be relieved or cured by various operative procedures, 
he trouble with Lane’s contention is that he considers the subject 
Entirely from a mechanical standpoint. and the subject is biologic. 
He dealt with a biologic subject in which he advanced drainage- 
Surgery for its correction, with the idea that by changing the fecal 
Current he could alleviate most of the disorders of mankind after God 
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had given mankind the intestinal canal that he did. Still, 
that stasis and ptosis are factors in connection with to 
though the method which Lane suggested for their cure 

best. I feel that after all Lane’s propaganda there is perh: 
cent. of worth in what he has done. The rest of it immedia 
to fall when ambitious surgeons throughout the world 
propaganda ‘according as he advanced it and accomplish 
results from the operative procedures he suggested. Thi 
Kellogg? published his papers attempting to demonstrate 
tically all of Lane's list of diseases with a few more added 
to the incompetency of the ileocecal valve, allowing ref 
contents of the colon into the ileum, suggesting ‘at the 

as a method of treatment the surgical procedure of tigh 
valve a bit to prevent the retlux, and advancing the opinio 
Was a safer method of procedure. Kellogg went so far as 1 
a Lane's kink was due to incompetency of the ileocecal 

this in face of the fact that many perfectly normal i 
have I.ane’s kinks and incompetent ileocecal valves wi' 
symptoms from either one, or even from a combination of 

In 1913 Martin.® of Philadelphia, and I showed that 
Kellogg were wrong, and that the only primary cause of t 
which surgery was warranted is a stenosis, or stricture, som 
the enteric canal, although Martin suggested that this strii 
of the ileocecal valve, causing retention of the waste pr 
digestion in the ileum, and that in certain cases the valve 
should be enlarged by a simple surgical procedure which he « 

Then came along Case with a paper he read in Chicago 
that many of the abnormalities which could be noted by tl 
to exist in the right abdomen were really due to obstructis 
tions: in the sigmoid. 

Up to the present then we have the theory of Bouchard 
Metchnikotf, and Tlerter; that of Lane, that of Kellogg. th 
Martin. the one of Case, to which may be added other theori 
as the one of Keith® that intestinal stasis is always second: 
neuromuscular disorder of the bowel, due to a disturbance att 
points and this is the theory that I partly believe in, witht 
tion that when definite obstruction exists, this may bea ca 
Later came the theory of Beveridge who thought that these ¢ 
were due to disturbances in the internal secretion of the 
¢lands, and that these could produce disorders such as putref 
the intestines, .\nd lastly the one of Goldthwait in which he 
anatomic and mechanistic causes fur practically the same li: 
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eases that Lane had given with a few additions, such as goiter, eye 
trouble, mental disease, diabetes and race degeneration, and stated 
that they were due to anatomic anomalies in the skeleton and im- 
proper posture resulting in pressure on various organs, causing a 
multitude of troubles, many of which might be relieved or cured by 
a change in posture. He included in one of his statements “One oc- 
casionally sees convulsions stopped instantly by a mere change of 
position,” to which I would add that in epilepsy, frequently a change 
in methods of treatment, and even just the attention of a new physi- 
cian, will cause the epileptic to be free from attacks for some time. 
Goldthwait also states in speaking of diabetes “One has seen cases 
in which after most careful dieting the sugar has persisted, and then 
after supporting the organs properly the sugar has wholly disap- 
peared.” I think, however, that this should not be taken too literally 
as a cure or a method of relief in any cases of diabetes. 
In 1899 Adami wrote instructively on “Latent Infection” and 
“Subinfection,” and again in 1914 an exhaustive article on “Chronic 
Intestinal Stasis,” taking the view that low-grade infections are the 
Primary causes in most of the same much-discussed group of diseases 
that have been mentioned. Since 1911, Billings, Rosenew, and many 
others have written on focal infection as the cause of arthritis, appen- 
dicitis, gastric and duodenal ulcers, and many other diseases in the 
above mentioned group. 
We have, then, a more or less well-defined group of some forty 
or fifty diseases and morbid conditions, of difficult to prove direct 
etiology, and about a dozen men of experience and standing in the 
Profession, each advancing some one condition as the primary cause 
of all the diseases, and each presenting series of cases and clinical 
evidence to prove his contention. Manifestly they cannot all be right. 
and yet, they are not all of them wrong. To express my own opinion 
1 would again present the opening paragraph of this chapter: “The 
subject of chronic excessive intestinal putrefaction, as well as the 
Mixed and saccharo-butyric forms, is bound up in such a number of 
@Ctors that an analysis of the condition as a clinical entity is not 
fasy. In considering the subject we have to deal with the age of the 
individual, the infection of foods, combinations of foods, the effects 
°f foods upon the bacteriology of the intestinal canal, the bacteriology 
f the intestinal canal independent of whatever foods are taken, the 
*Comomic factors pertaining to life, the sociologic conditions under 
Which the individual lives, the status of secretion in the stomach, 

©se poured into the small intestine, those of the intestinal mucous 
Membrane, the status of motility in the stomach, small and large in- 
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testine, the rate of transit through the intestinal canal, oral and faved 
sepsis in relation to a direct infection of the gastro-intestinal cau 
various infective conditions such as those locked up in the gl 
bladder and appendix, as they may infect the intestinal asl 
matters of bands, kinks, adhesions, etc. It will thus be seen tht 
what might be classed as intestinal toxemia is far from a simple ot 
dition, even in the individual case.” 

It can be deduced and believed that chronic excessive it 
tinal putrefaction and fermentation may be divided into two cass 
the primary and the secondary. The primary ones are those witt 
are due to definite infective conditions running chronically it 
intestinal content and in the gut wall, while the secondary ona 
those which are due to disorders which unfavorably influence 
status of affairs in the intestinal canal and bring on the toxm 
in a secondary way. Bouchard, Metchnikoff and Herter dealt 
a primary cause; lane dealt with a resulting cause—a stasis om 
brought about by interference with the motility due to resorptioe 
bacterial products. In instances where definite obstruction a 
due to bands or kinks, we deal with a definite condition for wid 
operation mag be indicated, although rarely resulting in the a 
lute cure of the case, unless obstipation exists. However, Lane 
not be given the credit for the benefit of cures from this standpoit, 
cause American surgeons for a long time have been operating 9 
infected conditions, such as diseased appendices and so of, 
have been relieving bands, kinks, adhesions, etc., which have 
with anchoring or binding down the gut. From bacterial changé 
in primary intestinal toxemia there develops a degeneration ® 
the sympathetic fibers between the muscle planes which may & 
tend into the sympathetic paths extra-enterically even as high as ® 
sympathetic plexuses in the back of the abdomen. When encog 
degeneration has taken place, dilatation of the viscus which is suppi#l 
by these sympathetics occurs, and atony with stasis is the rest 
Such may cause a sagging of heavy organs which further add an ite 
of delay. Thus, in my opinion, Herter was correct in his opinion 
to the original cause, this underlying that of Keith’s which in ta 
can bring about conditions such as Lane described within 
abdomen. 

Toxins formed in the bowel may conceivably be of four typs 
first, products of disintegration of foodstuffs by the digestive juices 
second, products of disintegration of foodstuffs by bacterial activitt: 
third, the ectotoxin discharged by the intestinal bacteria; and four 
toxins from the dead bodies of bacteria. 
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In regard to the first type, peptones, proteoses, etc., from proteid 
digestion are toxic only when introduced directly into the blood or 
tissues, It has been stated that these could not act as toxic bodies 
and that if they were introduced, which is not possible since they are 
not absorbed unchanged by the healthy bowel, only anaphylaxis could 
take place. It may be well to remember that in the presence of boiling 
mineral, acid proteins give rise to the following bodies; diamino acids, 
or hexone bases; lysin, arginin, histidin, ammonia, monamino acids; 
the aromatic series such as phenylaminopropionic acid or phenyla- 
lanin, tyrosin, indolaminopropionic acid or tryptophan, and finally 
the fatty series such as leucin, glycocoll, aminopropionic acid or alanin, 
aminovalerianic acid or butylalanin, aspartic acid, and glutamic acid. 
It therefore must be remembered that products such as peptose, 
Proteoses, etc., never gain entrance into the general economy, but such 
that may are the albuminous molecules as far as the amino acids and 
MO further. These amino acids may easily gain entrance into the 
&©neral circulation. F 
Somewhat the same bodies are formed in laboratory digestion of 
albuminous substances, with the exception that in this condition the 
digestion proceeds further in so far that a part of the amino acids is 
Split up into fatty and aromatic bodies such as represented in the 
aromatic bodies derived from the decomposition of tyrosin and 
tryptophan, the aromatic oxyacids, phenols, the indoxyls and the 
Skatoxyls. In the simple action of pepsin upon the albuminous mole- 
Cules we have, in addition to the non-crystalline bodies, ammonia and 
the diamino acids, monamino acids, also the aromatic series such as 
'S represented in tyrosin, tryptophan and phenylalanin, and the fatty 
S€ries, leucin, glycocoll, alanin, glutamic acid. The gastric digestion 
therefore, gives rise to the same products as the action of the acids. 
lhe digestion by trypsin gives rise to the same bodies as gastric 
Bigestion and the action of boiling acid, the only difference being 
that trypsin has an action incomparably more powerful, and especially 
TROre rapid than pepsin. , 

In the microbic decomposition of albuminous molecules, in addi- 
tion to non-crystalline bodies, are ammonia, diamino and monamino 
ids, which gives rise to the aromatic series, also those of the fatty 
S€ries, and finally, fatty bodies, such as butyric, caproic, valerianic 
&Cids, various ptomaines, and bodies of the aromatic series such as 
those of the oxyacid group, paraoxyphenylacetic acid, paraoxypheny!- 

Propionic acid; the phenol products, such as phenol and paracresol ; the 
Troup of indoxyls, indol and skatol ; and various gases, such as methane, 
hy drogen, carbonic acid, sulphureted hydrogen, and methylmercaptan. 
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From this it will be seen that the microbic digestion give: 
only to amino acids, but also to the products of their 
decomposition; the aromatic and the fatty bodies. The efi 
bacteria upon the albuminous molecules is increased as des 
the intestinal canal js accomplished. It is probable that in 
bacteria of the small intestine do not exercise any unfavori 
upon the albumin, but do cause considerable fermentati 
carbohydrates with the formation of alcohol and fatty acid 
lactic and succinic. These acids act to inhibit the acti 
proteolytic bacteria, but prevent the putrefaction of n 
bodies. ‘ 
Albuminous putrefaction occurs mostly in the large 
in which the reaction is more or less alkaline. Hence it is 
mally the fermentation of the carbohydrates takes place in 
intestine and that the putrefaction of the nitrogenous bod 
in the large. In extreme cases of putrefaction the acti 
proteolytic bacteria begins in the lower portion of the smal 
and, according to some of my observations, in a few instant 
in the middle. According to Combe?® the toxic bodies pr 
the disintegration of the albuminous molecules through the 
of microbes is classified as first, the fatty volatile acids; se 
ptomaines and leucomaines; third, the aromatic bodies, ar 
the gases. 

Whenever the fatty acids accumulate in the blood, thei 
an acid intoxication, or acidosis, which is characterized by 3 
tion in the alkaline bases of the blood. This acidosis is : 
to occur only when the fatty acids are formed in excess, 
rarely happens except under the influence of the breaking 
fermentation of the ternary bodies, the fats in particular. 

It is probable that the fatty volatile acids are not a cons 
factor in the production of toxic symptoms. Regarding th 
maines, little is known excepting that pertaining to the k 
leucomaines, such as that found in the yolks of eggs, bt 
animals, fish roes, and milk and meat in slight proportion 
intestinal microbic putrefaction in decomposing these {00 
duces neurin and muscarin, violent poisons. As to how mut 
substances may affect the hody it is not possible to state. 
there have been no methods keen enough to examine them 
recognize them in susceptible amounts, but it may be conside 
they are factors of importance at times, 

The ptomaines are basic bodies produced by the mict 
composition of the amino acids. They were discovered by 
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dead bodies, and for that reason he named them ptomaines. Some are 
harmless, others extremely toxic. Their formation by reduction can 
take place by the action 6f the anaérobic bacteria of the intestines.1! 

We possess actual knowledge of several ptomaines belonging to 

the fatty acid group, ethylendiamin, trimethylendiamin, putrescin, 
cadaverin, hexamethylendiamin; other ptomaines such as pyridin, 
parolin and collidin are derived from complex nuclei, and there are a 
large number of others the composition of which is unknown. All 
of the above-named substances have been recovered in stool and urine 
from cases of various conditions. It is a well-known fact that in 
intestinal putrefaction a relatively large quantity of ptomaines is pro- 
duced in the intestine. Part of these ptomaines are undoubtedly 
absorbed, circulate in the blood and may cause toxic phenomena 
before being eliminated through the kidneys. Unfortunately we do 
not yet possess any really practical method for detecting the ptomaines 
or ascertaining their quantity. 

That certain aromatic bodies are derived from the putrefaction 
of nitrogenous food in the intestine is well known. It is also known 
that a man in a state of inanition may nevertheless produce phenol 
and indol even when the intestine is empty and contains no food, 
this probably being produced from the intestinal secretion. While the 
indols and the phenols are derived from the putrefaction of nitrogen- 
ous foods in the intestine it seems to be settled that the oxyacids are 
derived from the body tissues. 

Very probably another aromatic body is derived from the putre- 
fied intestinal juices and most probably from bile. The nearest 
*PProach to this is a substance known as chlorocolic acid. It is sug- 
8€sted by Combe!? that aromatic substances are derived solely from 
the intestinal putrefaction of the proteins existing in the food and 
Mtestinal juices, hence their proportion augments with the intensity 
of intestinal putrefaction, Other aromatic products are those of the 
*romatic oxyacids: paraoxyphenylacetic acid, paraoxyphenylpro- 
Plonic acid, paraoxybenzoic acid, homogentesinic acid, aromatic acids, 
Phenylacetic acid, phenylpropionic acid and hippuric acid. Other 

tOxic bodies are those known as the phenols, the indoxyls, skatol, 
brenzcatechin, very minutes doses of hydrochinon, alkapton, and the 
Various intestinal gases such as carbonic acid, methane, sulphureted 
hY A rogen, and others. 

. Against the introduction of these toxic substances when formed 
™ the general body there are certain anti-toxic functions of the 
©Tganism. These may be described as the character of food, the 
®Ntitoxic factor of elimination, preventing absorption, the acidity of 
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the gastric juice, the bile, the pancreatic juice, the reaction of th 

small intestine, the flora of the large intestine, the defenses of th 
mucous membrane of the intestine, the liver, the antitoxic glands, an 

finally the general oxidizing process which takes place as a conse==—=— - 
quence of metabolism. 

It is a well known fact that the intestinal bacteria are not r= - 
quired to carry on the ordinary digestive processes of normal nutr— % - 
tion. This being true, the question may be asked why it is that whe — 24 
so many billions of them are constantly present in the intestinal canoe | 
that certain authors can make the statement that they could cause am © 
harm. It is impossible to avoid the entrance of bacteria into the dige —=s- 
tive tract. For example, the L. lactis aérogenes, B. coli, B. bifidus, soc—> m1 
adapt themselves to the secretions of this part of the body, ar—=amad 
ordinarily hold their own against newcomers. By virtue of the= ir 
adaptation they are not ordinarily harmful to their host; under ce= 2- 
tain circumstances they are capable of doing service by giving rise —atoO 
conditions which discourage the growth of many harmless and harr-mr2 - 
ful species which man cannot readily exclude from his digestive trac ®- 
There are many conditions which influence the character and: extesmr2 t 
of bacterial decomposition in the alimentary tract. Among them a 2 <€ 
the chemical character of the food, the solubility of the food in te-2© 
digestive juices, and the volume and composition of these digestim" © 
juices. 

Intermingled with these factors of food and secretory. activi@@=> 
is the influence of aérobic and anaérobic conditions in the digestim—& 
tract, and the nature of the bacterial activities which occur ther~ &: 
The initiation of putrefactive decomposition in the digestive tra <«<—t 
depends very largely, but probably not exclusively, on the activities 5 
of obligate anaérobes, and a portion of the digestive tract is at a= 
times under anaérobic conditions. While the facts all point to th—®< 
correctness of this view it must nevertheless be remembered that te—® © 
intestines abound with micro-organisms which are able to attack a= 
bumoses and peptones, and to effect the further degradation of th=—-**° 
protein molecule, thus entering into a symbiotic action with the stri=— <t 
anaérobes. This symbiosis of anaérobes and aérobes is a biolog——— ™ =e 
phenomenon of consequence in determining the distribution of ana = 
robic bacterial processes in the digestive tract. Without such sys =" 
biotic action, the development of strict anaérobes would be confined — ~@° 
those parts of the digestive tract into which oxygen passes rareLA 7° 
and then only in small amounts. ‘The large intestine is seldom visi 
by free oxygen, but it is probably usual in man for the small intestie——=** 
to contain a little air. 


PUTREFACTION, INDICANURIA, AUTO-INTOXICATION. 157 


If the stomach exodus is slow, the chances for anaérobic develop- 
ment are good, and hence under these circumstances we frequently 
find that there are evidences of putrefactive decomposition of food 
that has been unduly retained in the stomach—namely, the presence 
of sulphureted hydrogen, mercaptan, butyric acid, etc. On the whole, 
however, in the average case of intestinal toxemia which we see, no 
gastric condition can be ascribed as a contributing cause, in fact 
many gastric conditions are secondary to intestinal toxemias, 

While in a few cases of intestinal toxemia it can be proven that 
Pputrefaction takes place in the lower end of the small intestine, the 
usual thing is that it takes place in the colon where anaérobic condi- 
tions are more perfect. In the colon the anaérobic conditions are 
well maintained throughout its entire course and here we find the 
€reatest number of anaérobes and the most pronounced evidence of 
Putrefaction. There is, however, a gradual fall in the number of 
living bacteria beyond the ileocecal valve so that in the rectum the 
aumnbers of cultivable bacteria are very much less than in the ascend- 
mg colon. There is evidence to prove that under certain conditions 
the restraint against bacteria which would be inimical to the host 
May be overcome by errors in diet, depressed general conditions, 
Or alterations in the secretions of the digestive tract, and that thus 
definite infection by the hemiparasitic bacteria that are present be- 
COmes possible, that is, infection of the intestinal content. 

Toward adult life great differences exist in the habits of different 
P€rsons, and these are in a degree reflected in the nature of the 
~@Cterial processes of the digestive tract. In adult life there are the 
'Mdividual experiences, new responsibilities, new dangers, an enhanced 
€tmotional life, and often a greater proportion of indoor and sedentary 
habits. The dietary is apt to undergo an alteration in the direction 
Of increased and frequently injudicious liberty and the use of tea and 
COffee, etc. Also the use of tobacco and alcoholic drinks is either in- 
Creased or begun. Sooner or later these things lead to slight de- 
Fangements of digestion which manifest themselves clinically. It is 
MOt unusual to find people who are over fifty years of age and appar- 
©ratly robust and well, who possess a slight degree of inability at work, 
=mMd at times feel tired. With such’persons it is not unusual to demon- 
Strate the presence of increased numbers of putrefactive anaérobes in 
the intestines. These persons, though in good health, are not really 
robust. A period of sustained hard work is followed by considerable 
mental and physical fatigue. Dining out and the use of alcoholic 

Tinks are indulgences quickly followed by unpleasant consequences. 
*€reise out of doors becomes more and more of a necessity, and 
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the individual becomes conscious of having to live within certa Sian 
conditions compatible with the performance of his duties. 


THE TYPES OF CHRONIC INTESTINAL PUTREFACTION. 


According to Herter!3 the variations in the clinical manifest— a- 
tions and pathologic accompaniments of chronic intestinal putrefam_<- 
tion suggest that etiologic conditions vary in different patients. T Whe 
three types he suggests are: 1. The indolic type of chronic exce=s.- 
sive intestinal putrefaction. This is marked by striking indicanummx-ia 
and probably is due to members of the B. coli group. 2. T The 
saccharo-butyric type of chronic excessive intestinal putrefacticonn, 
which seems to be initiated chiefly by the anaérobic forms. In its 
simplest examples there is very little indol in the gut. 3. A combirm ed 
type, or cases combining the characteristics of groups 1 and 2. 

Indolic Type cf Chronic Excessive Intestinal Putrefaction—— In 
these cases the members of the B, coli group form indol in consideer- 
able quantities and often they probably invade the small intestine. in 
large numbers. The bacterial cleavages seem largely to replace noor- 
mal tryptic digestion. Provisionally we may classify here that tw P€ 
of chronic intestinal indigestion found in marantic children with lareee¢ 
abdomens, in the treatment of which children much patience is nce 
sary. At first their digestive processes must be improved. Carbok3y~- 
drates should be greatly restricted and should be given as rice OF 
Huntley and Palmer biscuits. The milk may be peptonized to px~“O- 
mote its earlier absorption. Chicken, beef and mutton are pernm 3S” 
sible, but they should be finely divided. In a child 5 to 6 years avid 
it may be advisable to give only two meals a day. Considerat>l¢ 
benefit seems to follow daily irrigation of the colon, which facilita®=-©€* 
the removal of the putrefactive products before they are absorb<= 
The children should exercise, but should be spared fatigue. Tim <7 
should rest much. Because they stand cold badly, they do best irm™ * 
mild climate during the winter. Improvement may be possible af@a-<" 
several years of rigid regime. The retarded growth, however, ise —>" “ 
dent even:at puberty. Some of these patients seem always susce==> © 
tible to intestinal disorders, and may never become strikingly robum=s— st 
The symptoms in the adult are described later on. 

The Saccharo-Butyric Type of Chronic Excessive Intestia— =! 
Putrefaction.—In this type the seat of the putrefactive process is an Be 
large intestine and lower ileum. It is due to the activity of the stric —e} 
ana€érobic butyric acid producing bacteria, Although our study is = ea 
yet exhausted it may confidently be stated that in many cases the B. 
aérogenes capsulatus and G. P. coccal forms are largely responsit—» Bé¢. 
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h this form may be associated 13. putrificus and possibly some- 
s the bacillus of malignant edema, although often these are not 
d in cultures on any of the ordinary media. 
The abundance of putrefactive anaérobes, especially the B. aéro- 
S capsulatus, gives a peculiar character to the intestinal contents. 
organisms attack carhohydrates and proteins vigorously and 
ric acid is formed from both, together at times with propionic, 
dic or valeric acid. These acids are largely responsible for the 
of the stools. From proteids, beside these acids, hydrogen, 
on dioxide and perhaps methane are formed. As a consequence 
eces have a low specific gravity and often a decidedly light color. 
presence of hydrogen leads to the extensive reduction of bilirubin 
other pigments. The Schmidt test with mercury bichloride gives 
ong pink color. The stools have an acid reaction, although the 
' are neutralized in part by ammonia and other bases formed in 
»rocess of putrefaction. It is most probable that the ammonium 
tate acts as an irritant to the gut, causing soft stools or diarrhea. 
4 is absent or present in small amounts. Phenol occasionally 
und in slight excess. In the urine the ethereal sulphates at times 
excessive, although the reason for this is not clear. Mercaptan 
be present in the feces as a trace; it also is found in cultures by 
as of the isatin-sulphuric acid test. It has been noted that as the 
mt improves the mercaptan becomes less or disappears, but the 
anation of this phenomenon is at present unknown. 
In nearly all adults the B. aérogenes capsulatus is present in the 
itines in small numbers. It is possible that this organism is 
onsible for repeated slight attacks of intestinal putrefaction, al- 
gh-it may not in these mild cases lessen the duration of life. In 
: persons in whom a high grade of putrefaction is present, a condi- 
of actual invalidism may be induced and life may be definitely 
tened as a consequence of the intoxication. 
The presence of ammonium butyrate may give rise to irritation 
le intestine and this may be associated’ with an excessive des- 
nation of the epithelium, not only in the intestine, but in the 
th and stomach as well. We have evidence of this in the presence 
large number of.nuclei in the feces, and it is well recognized that 
Ssive desquamation of the lingual epithelium is associated with 
Stive disorders. The patients suffer from flatulence. They tol- 
e carbohydrates and acids badly, and are very liable to attacks 
iarrhea after a meal of carbohydrates. Acids may be formed in the 
ith of these patients through the influence of anaérobes. This 
: to the irritability of the intestine. It is possible that in advanced 
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cases the B. aérogenes capsulatus may invade the small intestine arad 
there find sugar from which to form butyric acid, etc. After the cm r- 
bohydrates are thus exhausted, the anaérobic forms in the largze 
intestine set up putrefactive processes in the proteids which ex st 
there. : 

It is also noteworthy that many patients who suffer from seve re 
intestinal putrefaction are distinctly anemic. The first change in t the 
blood seems to be a decrease in its volume; then the hemoglobin fa Hs 
somewhat and finally the cells themselves are reduced in number. 
The grade of anemia varies extremely, from a moderate secondzary 
anemia to the most serious grades of the progressive pernicious fox-m. 

The Combined Indolic and Saccharo-Butyric Type of Chromic 
Excessive Intestinal Putrefaction—Examples of this type of intes- 
tinal -putrefaction are common. There are many putrefactive amae& 
robes in the gut, and also a persistent and well-marked indicanur ia. 
which is but slightly influenced by diet. The nervous symptoms are 
relatively prominent and appear early. They are, emotional irritability 
and periods of mental depression; muscular or mental activity s@OR 
induces a striking fatigue. Later the blood disturbances may appe@r- 

‘ Although these patients have intervals of improvement that contixats¢ 
for months, on the whole the general tendency is downward. They 
become less robust and recuperate less promptly from every succeed 
ing attack. They may run along for ten or fifteen years in a weak 
condition, with periods of slow improvement, and finally may prese@=™ 
the picture of a pernicious anemia. In others the nervous symptor=* 
increase and the patients may need treatment in a sanitarium orim =" 
asylum for mental disorders. 

These various manifestations in different individuals may rep> ©“ 
sent merely a differing reaction to the same poison, Whether ®* 
nervous system or the blood shall bear the brunt of the attack is <it 
termined by the relative vulnerability of these tissues in that par-® ®“ 
ular individual. It is noticed also that under treatment one gra=>™? 
of symptoms may improve quite independently of the other. Tim << 
is a more rapid advance of invalidism than is the case of either t=>~ P* 
1 or type 2 alone. The atrophy of the fat and muscle and the bl <—' 
changes are present, and perhaps also there are chronic parenc— By 
matous changes in the kidney and liver as a result of the cons@= =m 
poisonous action. 


BACTERIAL FACTOR IN INTESTINAL TOXEMIAS. 


Distaso!* divides the organism of the colon into two grouge—> 7 
the non-indologenes and the indologenes, and among the latter ands 
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those which, acting upon the end products of protein digestion as 
found in the intestine, elaborate those toxins which, when absorbed, 
produce symptoms. Notable among the indologenes are those or- 
ganisms of the B. coli class, which, according to Distaso, present an 
“ever-present threat against the health of the individual.” But noth- 
ing occurs until stasis appears, when the colon appears to be one of 
the degenerating organs and therefore especially susceptible to patho- 
logical changes. Putrefaction increases and large quantities of toxins 
are produced and absorbed. The increase in the content of the colon 
Stretches its walls and induces muscular atrophy. Their weight drags 
the organ out of place and distorts it so that stagnation is favored 
and a vicious circle is established. Gradually the character of the 
flora changes. A smear will show a predominance of Gram-positive 
bacteria, many of which are cocci. The absolute number of organisms 
is decreased and there are many spores present. The large intestine 
appears to serve the sole purpose of furnishing a place in which the 
residue from digestion is partially dried and stored until it accumulates 
in sufficient quantity to be removed. The old idea that the bacteria 
Complete the protein digestion begun by the body ferments and that 
they are necessary for life can be rejected. Recently M. Cohendy!5 
has worked with chicks which he hatched from disinfected eggs and 
kept under aseptic conditions and found that they developed fully as 
Well as control animals and appeared to be normal in every way. 
According to Distaso,!® after working three years, the following 
Were the chief types of organisms which he classified: 


CuiEF Types OF INTESTINAL I*LoRA. 
A, Gram-negative Bacilli. 


1. B. coli group (B. coli Esch., Durham, B. lactis aérogenes, B. 


acid lactici, B. paracoli, B. Proyrud, B. pyocyaneus, etc.) 
2. B. variabilis group (anaérobic bacilli with round SxS 


3. B. rigidus group. 
4, B. thetaiotomicron group (bacilli very cals Se with ellip- 


tical form). 
5. B. preacutus group (bacilli swollen in the middle and pointed 


At the extremities). 
B. Gram-negative Cocct. 


These can be classified under three groups :— 
1. Sarcina citrea group, very common in the mouth and in the 


feces similar in appearance to the gonococcus. 
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2. Diplococcus orbiculus group, which are strictly anaérobes. 
3. Parvulus group, strictly anaérobic shamm cocci. 


C. Gram-positive Bacilli, 


1. B. acetogenes group.—The greater number of the Gram-posi- 
tive bacilli belong to this group, The B, acetogenes is the chief rep xe 
sentative, since the B. bifidus and acetogenes are very rare in “the 
feces examined in London. 

2. Streptobacillus group.—This microbe always exists in the _in- 
testinal flora. 

3. Diplob. acuminatus group.—An anaé€robic bacillus. It prod wmces 
butyrio acid. 

4. B. perfringens group.—An anaérobic microbe. It procla-mces 
enormous quantities of butyric acid. 

5. B. aédematis maligni group, with the B. sporogenes (M e *®ch- 
nikoff). 

6. B. rodella group.—Anaérobic group of very long bacilli. 

7. A lemon-shaped bacillus, which is stained by iodine anc® is 
described by the author as being a butyric-acid-producing micre>be, 
It has not yet been obtained pure. 


D. Gram-positive Cocci, 


1. Enterococci group, in chains, less frequently diplococci. 

2. Small cocci group.—Are also to be seen corresponding in s #2 
to the coccus banani, to the staphylococcus pyogenes, and to & "* 
staphylococcus asaccharolyticus. 

3. Streptococcus intestinalis group: This group contains the 
streptococci of Hirsch-Liebmann. 

In addition three kinds of spores are to be found. 

1. Oval spores, rather large, which may belong to the B, spor~ 
genes and to other 

2. Round spores, which may belong to the B. putrificus (Ble — a 
stock-Tissier) or to the bacillus of Rodella and to the B. alkaligen “\ 
anaérobicus. 

3. Very small spores, strongly refractile, belonging to the = } 
perfringens. These species may be identified by simple microscopic eH 
examination. 

It is very evident that, as the nitrogenous substances diminie==?*: 
the bacteria in the intestine become more abundant and the spec aes 
more numerous. This fact is difficult to explain if we do rsot 
consider a factor of great importance—intestinal stasis. When this 
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is present the conditions which exist in the colon may be compared 
to those in the test-tube. Another factor in the large intestine is the 
absence of sugars. Others, and myself have shown that in intestinal 
putrefaction the large bowel does not contain either albumin or pep- 
tone. It contains only derivatives of the latter substance, and the 
miicrobic flora present in the large bowel must adapt itself to these 
surroundings. We find on studying the biology of the organisms that 
it is the indol-forming organisms which do this and predominate. 
From this point of view Distaso has classified the intestinal 
microbes as follows: 


A. Non-Indol-forming Organisms. 


1. Amylolytic organisms.—They produce sugar from starch. 
2. Saccharolytic organisms.—Divide this group according to the 
principal acid found in the culture. 

(a) Acetogenic. 

(b) Butyric. 

(c) Lactic-acid-producing, but this group does not exist in the 
intestinal flora. 

3, Asaccharolytic organisms.—These do not touch the sugars with 
the possible exception of a very slight action on glucose. 

4. Gelatinolytic.—These dissolve gelatin, but they do not act 
upon coagulated albumin. 


B. Indol-forming Organisms. 


1. Amylolytic. 3. Asaccharolytic. 
2. Saccharolytic. 4. Proteolytic. 
(a) Gelatolytic ; (b) Peptolytic. 


This classification allows us to group the organisms according to 
their functions—that is, those which produce indol and its congeners 
4nd those which have not this property. Moreover, we are enabled to 
Clude in definite groups those organisms having similar biological 
Properties with respect to their functions in vivo. This grouping 
*ads to the important fact that the organisms of groups having 
‘IMilar biological properties can replace one another, which can be 
©Und to occur in changes of nutrition and in pathological conditions. 
In the human flora there apparently are no organisms which act upon 
€ilulose, In fact, “I do not believe any exist, for on inoculating tubes 
With filter-paper (Berzelius) in a saline medium the paper is broken 

n, but not dissolved.”!7 
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The organisms mentioned above are constantly present in the 
intestinal flora of adults in the normal state ; they are also found in the 
first stage of intestinal putrefaction, It may be objected to that this 
flora contains organisms capable of hindering putrefaction, for in- 
stance, the LB. coli. This, however, is difficult to conceive, since in the 
colon there are no sugars, and therefore these microbes lack an essen- 
tial requisite in order to exert their beneficent action. The flora of the 
normal adult, therefore, is certainly harmful, and, far from defending 
the organism against infection. 

It appears from the peculiar grouping of the microbes found in 
the colon that the digestive functions as carried out in the large bowel 
are different frum those that take place in the rest of the intestinal 
tract, because in the colon indol and other bodies belonging to tie 
heterocyclic and aromatic series are elaborated and absorbed. These 
bodies, when absorbed, severely tax the functions of the body and 
therefore of the liver. This fact may throw some light on the etiology 
of diseases of the liver. Moreover, those bodies elaborated by tie 
normal intestinal bacteria are net able to induce peristalsis, in which 
they differ from those produced hy the intestinal flora of breast-fed 
babies; on the other hand, they may have an inhibitory action of 
intestinal peristalsis or may even irritate the mucous membrane. 
These facts lead to the conclusion that the normal flora in adults 
beside exerting no beneficent action. may of itself, under certain com 
ditions, be distinctly dangerous. 

The amino-acids themselves are non-toxic—indeed they are 
physiological products of digestion that in the blood stream either 
are carried to the tissues where they are reconstructed into protei™ 
or if in excess of what is utilized by the hudy for tissue growth 
repair, are deamidized, that is, the nitrogenous portion is split ¢" 
and converted intu urea for elimination leaving the carbohydrate PY ~ 
tion of the protein to enter into the carbohydrate metabolism, How 
ever, the non-toxic amino-acids under the influence .of bacterial 
growth are capable of vielding basic products, the amines and thes 
are decidedly poisonous. It is to these products formed by th 
growth of certain bacteria, particularly the bacteria of putrid deco™ 
position, that intestinal toxemia is largely due. Especially is this 
true of certain ethylamine derivatives. notably of the aromatic amin” 
acids of protein breakdown, Thus, the well known tyrosine is changed 
into the highly poisonous parahydroxyphenulethylamine know? i 
tyramine ; histidine is changed into histamine; tryptophane into jnde" 
ethylamine; arginine intu agmatine; leucin into isoamulamine: 2% 
phenylalanine into phenylethylamine. In cach of these instances the 
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nsformation of the aminoacids into the corresponding amine is 
rompanied by a chanye in physiological action, a nontoxic sub- 
nee being transformed into a toxic one. Other changes may occur, 
t as far as we are at present acquainted with the chemistry of 
tein decomposition under the conditions of alimentation, it is the 
mation of amines or amino bases that makes the material toxic. 

Since the effect of intestinal toxemia is at first purely functional 
1 becomes organic only after a more or less prolonged period, and 
ce, tuo, the presence of these toxic substances in a given instance is 
ermined with cxtreme difficulty, it is not easy to prove directly 
' relation of cause and effect. Nevertheless, the evidence that 
tilfies the conclusion is in sufhcient measures both experimental and 
nical . 

aA phase of this subject was investigated by II. Eppinger and J: 
ttmann!S who set out to determine whether there are substances 
dduced in the intestines which act like hormones on the vegetative 
rvous system. They note that ippinger and Hess have clearly 
fined one among the many so-called intestinal neuroses, namely, 
gatonia, whose clinical manifestations result from a stimulation of 
e vagus center by certain toxic substances produced in the intes- 
e. The severest forms of general vagus stimulation are seen in 
ses Of meat and sausage puisoning, in which there may develop 
tdycardia, low blood pressure, diarrhea. vomiting, sweating, saliva- 
a. evsinyplulia. and spasm of the ciliary muscle with miosis. These 
mptoms, which closely resemble those produced by pilocarpine 
soning, may also arise, though not to as pronounced a degree, in 
es of endogenous intestinal intoxication. LVarticularly in spastic 
stipation may one frequently observe an analogous syndrome; in 
ich hyperacidity. hypermotility, gastrospasm, bradycardia, and even 
rasyvstole form the chief symptom. 

Barger and Dale have succeeded in isolating from ergotoxin, one 
the erect derivatives, a substance B.-imidazolylethylamine, which 
Rpperently identical with the decomposition product of histidin, 
ch in turn results from protein disintegration, [listamine, which 
Metucr name given to L.-imidazolylethylamine, produces when in- 
cd intravenously into most animals the typical symptoms of 
ulation of the autonomous nervous system, namely, a lowering of 
cad pressure, with a simultaneous rise of pressure in the pulmonary 
fry spam of the bronchial musculature, bradycardia, uterine con- 
Ztions. and diminution in the salivary and lacrymal_ secretions. 
reer and [ale isolated a second hase from ergotoxin, namely. 
xy phenylethylamine, which may also be obtained by the decom- 
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position of tyrosin, and is, therefore, named tyramine. This sub- 
stance resembles suprarenal extract, both in its chemical and in its 
physiological properties. The above investigators also succeeded 
in isolating histamine from the normal intestinal mucosa, and sta g- 
gested that it might be identical with secretin. Other bases hawe 
been detected in the human feces, for example, putrescin and cacha- 
verin, both of which are protein decomposition products. Eppingzzer 
and Guttmann analyzed the feces of normal individuals and of Joa- 
tients suffering from various intestinal diseases, such as enteritis, 
proctitis, spastic constipation, paratyphus infection, etc., with resect 
to the amount of basic nitrogen excreted, and found that there iss a 
marked increase in this excretion in the various pathological comm cili- 
tions of the bowel. The average increase is 100 per cent. . 

An interesting method of detecting minute quantities of B-a xmii- 
dazolylethylamine was evolved by the above investigators. T Frey 
found that one or two drops of a 1 to 1000 solution of the abaovwe 
substance, if rubbed into a superficial scratch on the skin of a hurra an 
being produces in the course of five minutes a typical urticarial wheal. 
Histamine was the only one in a large series of bases tested that p2-o- 
duced this cutaneous reaction. Their next step was to determine 
whether the feces of patients suffering from chronic urticaria show ed 
an excess in the amount of histamine present. Two typical cases 
of urticaria showed no such excess. Mellanby and Twost isolated 
from the intestine a bacillus that converts histidin into imidazol5- 
lethylamine. This discovery also tends to support the hypothesis 
that intestinal intoxication is primarily of bacterial origin. 

Herter! described a condition which he called indolacetur 
which he believed to be due to a definite substance arising in the 1* 
testinal tract from the breakdown of tryptophan by bacteria. This 
substance, chemically, is known as indolacetic acid. The diagnosis is 
suggested by the addition of concentrated hydrochloric acid to the 
urine which led.to the development of an intense rose color. A study 
of this color reaction showed it to be identical with the reaction de 
scribed in 1882 by Nencki and Sieber as the urorosein reaction.20 10 
my experience the occurrence of indolacetic acid in the urine is Y 
no means a rare one in toxemia cases and it is usually associated with 
pathologic conditions of the intestinal tract, such as marked states © 
catarrhal conditions, generally on the right side of the colon, accO™ 
panied by small spots of ulceration; ecchymotic areas, etc. In thwe5¢ 
instances the fine rose-red color of the urine is quite characteri st? 
There are urines which on the addition of concentrated hydrochkor'© 
acid yield indigo in sufficient amounts to distinctly obscure the roS© ‘ 
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*d reaction, and it is necessary in such cases to resort to a special 
rocedure in order to make the distinction certain between the pres- 
1ce of indolacetic acid, or urorosein, and the indoxyl compound. 

Indolacetic acid is very slightly soluble in cold water, easily 
nluble in alcohol and in ether, less easily soluble in chloroform and 
ily slightly soluble in benzol. A solution of indolacetic acid when 
tidified with hydrochloric acid develops a violet color on heating in 
© presence of a very small quantity of ferric chloride. It is most 
‘obable that the so-called Rosenbach reaction of a purplish color is 
te to the presence of urorosein and indol at the same time. The 
oduct is best tested for by the addition of an equal volume of con- 
mtrated hydrochloric acid and the careful addition of a few drops of 
0.2 per cent. solution of potassium nitrite, which brings out the 
orosein reaction in an unmistakable manner. Most times, however, 
e addition of potassium nitrite solution is not necessary, the reaction 
curring promptly when the concentrated hydrochloric acid is added 
» the urine. : 

An insight into the physiologic and’ pathologic significance of 
dolaceturia has been made possible by the researches of Hopkins and 
ole?! and of Ellinger?2 on the constitution of tryptophan. Trypto- 
tan, which may with a high degree of probability be considered as 
dolamino-propionic acid rather than as skatolaminoacetic acid is set 
te early in tryptic, digestion of proteids. Normally, it is promptly 
sorbed from the intestine and either burned in the body with the 
“mation of products not at present known or appropriated in some. 
rathetic process. Any obstacle or delay in the absorption of trypto- 
man favors decomposition by intestinal bacteria. B. coli certainly, 
ii BL. bifidus probably, are able to form indolacetic acid from trypto- 
an. It is certain also that many bacterial symbiotic combinations 
the intestine are able to make indolacetic acid from tryptophan. 
Wice it is not surprising that the decomposition of tryptophan in the 
©stinal tract can be followed by the appearance of indolacetic acid 
fhe urine. The acid probably appears in the urine as the salt of 
ae common base and does not undergo any pairing with sulphuric 
Ci or glycuronic acid. At present, at least, there is no evidence that 
thh pairing occurs. As both indol and indolacetic acid are derived 
mm tryptophan and from tryptophan only, it is plain that there 
tst be a reciprocal relation between the formation of indolacetic 
«fi and of indol. Thus if the indol production from tryptophan be 
‘we, the opportunity for the production of indolacetic acid will be 
ss than would otherwise be the case, and vice versa, if indolacetic 
id be formed in large amount, there is less opportunity for the pro- 
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duction of indol, since there is at the present time no evidence that 
indol is ever derived from indolacetic acid. Only when the tryptophan 
available in the intestine is abundant as the result of delayed absorp- 
tion can-we expect to get both indol and indolacetic acid in abundance. 
Clinical experience is wholly in harmony with this view. When indol- 
acetic acid is present in large amounts it is not apt to reach the high 
grades of intensity sometimes observed when indolaceturia is abserat 
On the other hand, indicanuria of the most,intense type is not apt ‘to 
be associated with the highest degree of indolaceturia. 

Although there is no evidence that indolacetic acid yields irachol 
through the action of the bacteria, it is probable that under specaal 
conditions it does give rise to skatol. I am of the opinion with Herter 
that it is chemically reasonable that skatol should be derived from 
indolacetic acid. Another product which has been found in urame 
is the so-called skatol-red. It is thought by some investigators that 
the urorosein of the urine is identical with skatol-red. Porchet amd 
Hervieux?? have recently maintained that urorosein and skatol-r ed 
are identical. I agree with Herter that this is not true, and canrm ot 
‘ be proven even by spectroscopic examination. 

Indolacetic acid also arises from the decomposition of proteids 
the intestinal tract as can be proven by the clinical observation 
cases. This is entirely in harmony with the view that indolacetic acid 
arises from tryptophan decomposition in the intestinal tract because it 
can be produced by large excess of feces in cases where there has be ©2 
no urorosein in the urine before. Thus it appears that excessive feed- 
ing of proteins may be concerned with the development of indolace ti 
acid in the urine and this is a well known fact with indol itself. The 
condition, however, must be regarded as depending rather on the 
delayed absorption of tryptophan and suitable bacteria conditioms 
than on the mere over-feeding of proteins. It is probable that the 
colon bacilli play a part in determining the direction of the mai® 
cleavage of try ptophan as to whether urorosein is produced or indol. 
In my experience the cases that have the largest quantity of urorosein 
in the urine are those in which the anaérobic bacteria are the prot 
inent bacteria in the intestinal canal. These may be represerat 
singly in instances of gas bacillus or such as the Gram-positive O* 
ganisms. Occasionally, too, | think one meets with cases of saprog> PY" 
tic organisins of the Gram-positive type that are capable of produ <-ing 
a urorosein urine, 
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THE RELATION OF BACTERIAL METABOLISM 
TO CERTAIN FOODS. 

It is a well-known fact that perfectly wholesome foods may be 
prepared and sold in an apparently sound condition and yet contain 
within themselves the elements of their own destruction in the form 
of included bacteria, and also bacteria which would be inimical to the 
human being. Only taking into consideration the question of the 
effect of such bacteria upon the intestinal canal a number of factors 
should be thought of. The question of bacteria metabolism, partic- 
ularly as it is related to proteins and carbohydrates enters largely 
into the solution of the problems of this nature, since proteins and 
carbohydrates or their derivatives are the most common and im- 
Portant constituents of foodstuffs in which bacterial development 
plays a part. In this connection the bacteria is mostly influenced by 
the presence or absence of utilizable carbohydrate. : 

It is a well-known fact that B. coli grown in media containing 
Only protein or protein derivatives will produce indol, phenol, hydro- 
gen sulphide, ammonia, and other products indicative of protein de- 
cOmposition. It is apparent then that the organism of necessity 
utilizes the protein substances. Putrefaction is the result, because the 
Medium becomes progressively alkaline, foul odors develop, and the 
resulting products are not only disagreeable to the senses, but are 
quite unfit for food. This is bacterial putrefaction. The same or- 
ganism in the same protein medium, containing in addition sugar 
which the colon bacillus can utilize now produces an entirely different 
kind of decomposition; in place of the products of putrefaction now 
appear lactic acid, small amounts of fatty acids, as well as carbon 
dioxide and hydrogen, which are characteristic of the breakdown of 
carbohydrate. The reaction now is permanently and progressively 
acid, the odor not offensive, and the products formed are innocuous 
and inoffensive. This is bacterial fermentation. It will thus be seen 
that in the presence of protein and sugar most organisms utilize the 
Sugar in preference to the proteins. In the 13. coli for instance this 
Utilization of the carbohydrates instead of the proteins when both 
are obtainable in the same media is a method of identifying the B. 
coli characteristically by its sparing action upon the proteins. This is 
because the carbohydrates are more easily metabolized than proteins, 
because in the presence of protein they abstract only a small amount 
of nitrogen for their development. Whenever bacteria are presented 
simyltaneously with protein and utilizable carbohydrate in the same 
Medium the structural needs are largely derived from the proteins, 
and the fuel requirements from the sugars. Kendall*4 has shown 
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by determining the increase of ammonia content of media incidental 

to the growth of bacteria that B. coli produces about 2 milligtams of 
ammonia above that of uninoculated controls in 100 cubic centimeters 
of broth containing dextrose and protein. B. coli produces about —20 
milligrams of ammonia above the inoculated controls in the saramne 
protein broth, but without the dextrose; in sugar-free broth in otha ©1 
words. He states further that the addition of sugar prevented “00 
per cent. of the protein breakdown as measured by the ammor—m aa 
standard in the experiments. 

This fact of bacteria sparing the proteins and using the carbok—m -y- 
drates is important in connection with the treatment of putrefact i ~e 
conditions in the intestinal canal. The object of a diet rich in ¢ =mr- 
bohydrates is twofold—physiologically to provide the patient witkam a 
readily assimilable food requiring the minimum amount of digest m we 
energy to prepare it for the tissue needs, and bacteriologically, to sk-= aaft 
bacterial metabolism from the destruction of body tissue for tha «=ir 
food requirement to the utilization of carbohydrates for at least © Bie 
major part of their dietary needs. This does not directly result in 
annihilation of the invading bacteria but it certainly approaches tha <=ir 
metabolic reformation. The shifting of metabolism to sugar appe =m-1s 
to deprive these microbes of one of their most potent weapons of <M#e 
fense and forces the parasite to act on the defensive, theoretically 2 
least, permitting the host to rally and strengthen his defensive and ew7 <2 
his offensive powers earlier in the battle. 

While the above is true in the main, there are many cases af 
intestinal putrefaction in which no changing of the diet to a c= 
bohydrate basis prevents the formation of putrefaction in the cont«= ™ 
of the intestinal canal. Whenever such is met with in spite of # #* 
diet either a pathology is present which has been overlooked or ad << 
tional methods of treatment are required. 


SYMPTOMS OF CHRONIC EXCESSIVE INTESTINAL TOXEMIAs=—-~- 


It is a difficult task to describe the symptoms of intestinal toxenaam™ 
On the one hand they may be outlined about as broadly as is the field 
of medicine, on the other they may be described in detail, both loca-— By 
in the abdomen, and generally in the body. Then again they naam 4Y 
be considered entirely from the laboratory, and conditionally r—" 
the X-ray standpoint. Attempt will here be made to classify sume he 
symptoms so that a semblance of order will be presented. ‘ 

Fatigue.—The victim of a long-standing toxemia presents cert ===!" 
general characteristics. In the first place the matter of fatigue is _ 
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1ous, and many of these individuals after engaging in moderate 
unts of work and mental effort become quite exhausted and perhaps 
t rest a while before they can recuperate their sense of well-being. 
. factor of fatigue is quite characteristic in all, and in women it is 
‘rally accompanied by more or less headache, pains in the back and 
aps down the limbs, certain neuralgic manifestations together 
circulatory ones, such as cold hands and feet, sweating of the 
1s, and various vasomotor factors. As a class, such persons not 
seem fatigued on exertion, but have a constantly running fatigue 
‘h brings them closely to more or less inherent devitality in the 
ous system. They may havea fairly high hemoglobin content and 
quite well, yet, when subjected to any strain or extra effort the 
It is liable to be disastrous for a number of days. Such individ- 
are commonly seen among men of importance and those engaged 
eavy financial work, or perhaps in teaching. Not uncommonly 
2 may be a mental inability to continue with their efforts after 
: or four o'clock in the afternoon, and ofttimes such men will drink 
hol in the evening, or perhaps coffee, for the purpose of keeping 
‘ well-being until it is time to retire. It is not unusual for them 
Sunday to acquire quite a reserve stock of vitality and to engage 
‘ork on Monday morning with vim and zest. Perhaps then the 
ngs of fatigue will not be manifest again until Tuesday afternoon 
Vednesday, and toward the end of the week they are quite ex- 
ited, perhaps even the mornings being interfered with so that 
cannot conduct their business to their satisfaction. Dizziness is 
monly present (Indolic and mixed forms). 
Anemia.—Not uncommonly in these individuals chronic anemia 
factor; particularly is this true among the children and the women 
those who are more or less housed during the winter time because 
dentary work. This anemia is never pronounced; it is of moderate 
e and of the simple type. It is more pronounced where the sul- 
e partition is high and a condition of indicanuria exists. This is 
ably due to reduction of the red blood cells from resorbed sul- 
‘eted hydrogen gas from the intestine (Indolic forms). 
Anorexia.—This is commonly present, such individuals rarely 
ng a sharp appetite. They go along from day to day eating mod- 
: amounts without much desire for food of any kind. They can 
along with very little food and generally if they eat a normal 
unt they are inclined to ascribe to this, the symptoms of distress, 
generally begin to eliminate certain articles of diet, so that after 
ne they are eating less than is required to maintain a fair state 
ealth. At other times their appetite may be considerable and 
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they eat well for two or three days, and perhaps longer, then suddenly 
it will drop off again into the chronic condition of loss of appetite and 
more or less anorexia. (Indolic and mixed forms.) 

Insomnia.—Insomnia is quite a characteristic symptom of intes- 
tinal putrefaction. It is surprising to see how long many of the se 
individuals continue taking various hypnotic and soporific drugs £ or 
the purpose of mastering a persistent insomnia the cause of wh ach 
has not been corrected or ever handled intelligently. Generally tla e=se 
individuals, who have eaten three meals a day, are considerably raa ore 
toxic at the end of the day than in the morning, and it is not ‘wuin- 
common for them to lie awake in the early part of the night, get t any 
to sleep when quite exhausted along toward the small hours of — the 
morning, and in the morning they are generally quite sleepy ara cd it 
is difficult for them to arise. The urine at the time of the insura-a nia 
generally contains a high sulphate partition whereas in the mora any 
it may be sulphate low. It is almost as if the toxic bodies absor Bed 
from the intestinal canal stimulate the central nervous system so t hit 
normal sleep is not possible. (Indolic and mixed forms.) 

Skin.—In addition to the characteristic skin which some of tla €s¢ 
individuals have, namely a staining particularly manifest under “the 
arms, in the groins, and around the neck, there may be certain furm= of 
skin manifestations of a dermatulogical order. Eczema in child re" 
with intestinal toxemia, and also in adults, is most common. Ga &* 
erally in my experience the most common type is the so-called ecze 27 
rubrum. It may be that the eczema itself is not directly caused bY 
the gastro-intestinal condition, but it certainly does aggravate the 
condition markedly so that the individual is more eczematous t13 2" 
would be the case if they did not have an intestinal toxemia. It 
not uncommon when this has been cleared up for an eczema wh ach 
has been standing for years to entirely disappear, or practically 4% 
come minimized to such an extent that the individual pays no furt 17 
attention to it. 

Another common finding is the irritative rashes such as are reg > ™ 
sented in urticaria and erythemia. Recurring urticaria is particul =® sly 


a symptom of the saccharo-butyric form, but may also exist in he 
mixed, or even the indolic type. Erythemia that is more or less 
0 


tensive and quite impracticable to handle by any local applicatiox™ 
the skin is not an uncommon accompaniment to these intestinal <<" 
ditions. Augioneurotic edema may exist. : 
Another cutaneous eruption caused by toxemia is acne. W ¥ l¢ 
acne may be caused by over-heating or cating indigestible foods. es 
dulging in alcohol, smoking: coffee ete. there is no doubt that in mm =") 
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te intractible forms the acne is due to the elimination of irritating 
tances from the intestinal canal in the skin. [Less common than 
is acne rosacea which is greatly aggravated by gastro-intestinal 
irbance, and not uncommonly in certain neurological individuals 
L accompaniment of intestinal toxemia. Lichen planus which us- 
‘ yields more readily to a vegetable diet, is due, in my opinion, 
chronic indicanuric or chronic putrefactive state of affairs in the 
itinal canal rather more than to any other factor that is known. 
> three types.) 
Nervous System.—There is absolutely no doubt about it that a 
net relationship exists between mental and nervous conditions 
these disturbances of the intestinal tract. \While certain nervous 
‘ders may cause symptoms in the yvastro-intestinal canal, by far 
argest majority of these functional disorders are brought about 
ther way. The commonest of these is the so-called neurasthenia, 
ervous exhaustion, While it is true that certain conditions can 
ron this disturbance in the nervous system, it is nevertheless true 
the commonest result. or complication in intestinal toxemia is 
so-called neurasthenia. The majority of these people have been 
ed from a neurological standpoint, sent away, and so on, and 
- of them get over the major symptoms of the neurastlfenia, but 
a neurasthenic condition chronically present. This is due to the 
that the intestinal condition has not been corrected. In 4273 
» of intestinal toxemia which I have treated thoroughly, 1126 
had sanitarium experiences for so-called neurasthenia. Thus 
tan see how commonly exhaustion of the central nervous system 
resulting condition in intestinal poisoning. 
The nervous system is almost invariably affected in whole or in 
hy chronic intestinal toxemia, and the symptems in the nervous 
:m may be all that the individual complains of. In every case of 
. an examination of the gastro-intestinal tract should be made, 
also a search for the cause of the neurasthenia, because it is not 
nal furan individual of middle age to become neurasthenic without 
use, (f course, this cause may be something other than an in- 
‘nal condition but in the majority of instances it cannot be. as 
roved by the fact that these individuals do not become well until 
ntestinal condition has been corrected, and it is not uncommon for 
te who have been in more or less of a semi-neurasthenic state 
ears to become entirely well after the intestinal condition has 
corrected, 
While it probably is not commonly possible for disturbances in 
intellectual and psychic spheres to be resulting conditions from 
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intestinal toxemia, there is no doubt but that a large number of tlre se 
individuals have a sluggishness of mentality, a dullness and stupid at y, 
a loss of concentration, a loss of memory and incodrdination. In the 
psychic group are irritability, lack of confidence, excessive and us¢ 1 ess 
worry, exaggerated introspection, hypochondriasis, photophobias, <4e- 
pression, melancholic state, impressions, illusions, etc. In a psycha as- 
thenic individual who has also an intestinal condition the above nra ©n- 
tioned symptoms are invariably intensified. 

Von Noorden?5 reports that sensory polyneuritis of a mild ga =ade 
and pronounced condition of irritatives of vagal disturbance (v==go- 
tonia) are commonly due to intestinal toxemia. These he suge>e sts 
are commonly of enteric origin, the same having been proven by wne. 

What patients describe as “rheumatism” consisting of pain ww a th- 
out any apparent manifestation in joints or muscles, is common ara cong 
these people. The pains may be transitory or last in the same loca t aon 
for days. They apparently are more myalgic or due to nerve = in- 
volvement in the muscle planes or perhaps in the sheaths or capsws Jar 
ligaments about the joints. 

Other nervous symptoms often seen present are brachial neura t's, 
and neuralgias, various painful conditions in the muscles of the back, 
sciatica, intractible types of headaches, particularly those of the 
cyclic form, and more or less instability in the vasomotor syst &™ 
such as produces mottled and swollen fingers and conditions reserx® > 
ling chilblains (all forms, but mostly the indolic and mixed). 

Mental Diseases.—Ross*" reports on the examination of urif3¢s 
the following statistics: In ninety-one apparently healthy individu as 
7.69 per cent. showed positive urines without the O-agent and 21 -~/ 
per cent. positive with O-agent. He claimed that among the insa™¢ 
the indolacetic acid test was most frequent, the results obtained be i™8 
43.06 per cent. positive compared to 21.37 positive in apparently hea it hy 
individuals. The age factor he believed was not an influential or 
The detailed report is on following page: (All forms, but mostly the 
indolic and mixed.) 


SYMPTOMS IN SPECIAL PARTS OF THE BODY DUE 
TO INTESTINAL TOXEMIA. 

Eye Symptoms.—It is not uncommon among these people 
find choroiditis, iritis, and various functional disturbances. Tis 
have been at least a score of instances of ophthalmologists who h ave 
referred cases to me for treatment for some gastro-intestinal corm 
tion and only after the intestinal condition had been cleared up id 
the ocular symptoms disappear. The probabilities are that col OF 
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which are Jargely cases of dementia precox uodoubtedly. i 
i Is were also included Jn the different psychosis groups. 


ind also various spots in the vitreous are largely due to in- 
iditions. (Indolic and mixed forms.) 

ia.—In the absence of a hereditary history and when a renal 
c condition can be excluded not a few cases of chronic 
sthma are due to intestinal toxemia. Some of the most 
sults that I have achieved have been in cases of cpronic 
irticularly those that occur in the late part of the winter, 
niddle of January on, before the warmer weather sets in. 
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It is due to the housing up of these individuals and the living under 
conditions which are conducive to low oxidation and a diet which 
in the winter time is not as abundant in the fresh varieties of vee- 
etables, etc., as in the summer. (Saccharo-butyric and mixed forms.) 

Myocarditis.—In middle age in the absence of syphilis, alcohol Or 
other toxic factors as the cause, and in the presence of a marked 
status of intestinal putrefaction, this disease may be due to these in- 
testinal states. As a rule, however, when the heart condition is <dlis- 
tinct, although a general benefit in health may be brought about by 
the treatment of the intestinal condition, the heart condition does 
not clear up. The same may be said of vascular and renal condi- 
tions. There is no doubt that intestinal toxemia is a factor-of much 
importance in connection with arteriosclerosis in middle age. When 
syphilis, lead, alcohol and various other factors can be eliminated a 
chronic intestinal condition must be taken as the main cause. While 
with the improvement brought about in the intestinal condition, and 
perhaps even a complete cure, the stiffness in the vessels always 
continues, at the same time it does not seem to progress and many of 
the symptoms of increased pressure, when it exists, and others, are 
distinctly benefited by treatment of an intestinal state. (SaccharO- 
butyric and mixed forms.) 

Joint Conditions.—Arthritis deformans is, in my opinion, based 
upon the successful treatment of forty-five cases, largely due to an 
intestinal condition as the main cause. Some of the most strikis3a& 
successes I have had have been in cases of arthritis deformans. The 
relapses of the attacks have been stopped and distinct amelioratiOC™ 
in the already affected joints has taken place. I do not at all agree 
with Pemberton in his conclusions that the successful treatment of 
arthritis deformans is a matter of diet and hygiene, and that the 2™~- 
testinal bacteriology is not an important factor. In my opinion, ©“ 
most important factor in connection with the cause of this condittO™ 
is an intestinal toxemia and the treatment in the individual case ns 39 
not be a matter of diet so much, but may be vaccine entirely. T #™%* 
holds true in both the atrophic and hypertrophic types. Not a £©™ 
cases of gout are due to the saccharo-butyric form of this conditiC™ 
(Indolic and mixed forms.) 


. ABDOMINAL CONDITIONS CAUSED BY INTESTINAL 
TOXEMIA. 
The Esophagus.—Not a few of these individuals complain of #24 
sternal distress which on csophagoscopy shows that there is no patha@ ~ 
ogy or congested condition of the esophageal mucous membrane. z 
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in, are due to reversed peristalsis taking place through the cardia 


| 

| 
opinion various substernal distresses, probably esuphageal in 
stomach of individuals who have more or less intestinal toxemia. 
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ion of the Auerbach plexus in a case 
mg deformity and contraction of cell 
f cytoplasm. 


| Hyperacidity and Hypersecretion—The textbooks on diseases of 
stomach, for a long time have described these conditions as en- 


without giving any causes beyond indiscretion in diet and drink- 

and akeer. The truth is that by far the largest number of cases 

ate. due to chronic intestinal toxemia, generally of 

type. It is not uncommon to find a hyperacidity 
13 
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existing at least for a while in the early stage of putrefaction 
intestine. But generally the picture in the putrefaction case 
of a lowered amount of secretion all the way to an achylia, w 
due to an atrophic gastritis, the commonest cause of atrophic ¢ 
we have. 

Both hypermotility such as is represented in an irritative 
tion of affairs, perhaps a status of vagotonia, and also a cond 
hypomotility, where there is a slight slowing in the exodus p 
the stomach, are present in cases of intestinal toxemia. Mos! 
instances, however, are those of dilatation plus a diminution 
height and number of the peristaltic waves that run in the sto 
considering eight to ten to the minute as normal. Such st 
do not manifest a distinct stasis and generally are empty 
barium meal in six hours. To note the slight degree of exodus 
‘it is necessary to use the test-meal method and extract every 
fifth and sixth hours, and perhaps examine wash water {fc 
remnants. (All forms.) 

Atony.—Those states of loss of tone in the musculature 
stomach as well as diminution of peristaltic power, in my opini 
due to an effect upon the Auerbach and Meissner plexuses by re 
intestinal toxins. Such are not as manifest in stomach condit 
they are'in conditions of the colon. In the colon careful sect 
and staining of the nerve tissues between the muscle planes i 
the entering side of the external plane show distinctly that in 
tinal toxemia a granular degeneration of the cytoplasm may take 
with the shrinking of the ganglionic-cells, and these cells are pn 
over by the splanchnic which have to do with maintaining tone » 
the gut. Such degeneration and shrinking causes a diminution 
a certain amount of cut-off of the batteries from the rear, and d 
tion is the result. Still it can be said without a question that im 
as the stomach is concerned, an intestinal toxemia is capabl 
bringing about marked states of atony. The same may also be 
in some cases of pylorospasm. Recently it has been suggested! 
pylorospasm is due to a chronic colitis, as well as a referred condi 
from disease of the appendix, gall-bladder, etc. In my opini@ 
functional pylorospasm can take place, the type being of moder 
slight degree, in cases of intestinal toxemia, and it must be fea 
bered that chronic colitis is merely a resulting condition from 
turbance in the intestinal canal of the kinds that I am descrit 
(All forms.) 

Hyperesthesia Gastrica.—By far the largest number of cast 
hyperesthesia gastrica are due to indiscretions in diet, but not 4 
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occur as a result of a long-standing intestinal toxemia, and these often 
are best treated by considering them as intestinal in origin. (Saccharo- 
butyric and mixed forms.) 
Pyloritis.—A condition hitherto not described in which the symp- 
+ toms may be marked and which may simulate the presence of an 
ulcer is an inflammatory disorder of the distal one-third of the 
_ Stomach, generally a primary congestion which may even go on to an 
inflammation and more or less organization of tissues, and which I 
have designated as pyloritis. These instances, in my opinion, are due 
to disturbances of the internal secretion partly and local infection in 
‘achylic stomachs, but mainly to intestinal toxemia, and they may be so 
= bad as to require operation for stenosis and other reasons. (All 
" forms.) 


¥ Tleal Stasis—By far the largest number of cases of putrefaction 


im the intestine have an ileal stasis. These represent just as definite 
a@ degree of stasis as when there is pathology in the region of the 
‘ ileocecal valve. This stasis which seems manifest in the six hour plate 
by a Roentgenographic examination may not be a stasis after all. 
‘Recent investigations of mine prove the accuracy of Alvarez27 that the 
anti-peristalsis in the right colon may be so active as to cause regurgi- 
‘tation or more or less stasis in the lower end of the intestine. I think 
bably the stasis which is apparent on the plate is due to the anti- 
istalsis in the right colon, perhaps a spastic condition of the trans- 
descending colon, due to the intestinal toxemia, the whole pic- 
being a general slowing up of the transit through from the 
er end of the small intestine to the anus. (Indolic and mixed 
s.) 
Appendix.—It must be perfectly logical to anyone to consider that 
large number of cases of acute and chronic disease of the appendix 
"ast have its origin in the bacteriology of the intestinal canal. My 
Mief is that the main cause of chronic appendicitis is an intestinal 
emia, and this explains why it is that often after appendices are 
oved the symptoms continue just as before, because removal of the 
> Bendix will not cure intestinal toxemia. There is a feeling nowadays 
% in an instance of intestinal toxemia and diseased appendix, the 
"Exnoval of the appendix will have a beneficial effect upon the intes- 
zal toxemia. This is true in only the minority of instances—the 
eat majority of cases are the other way—namely, that the intestinal 
emia is primary and not removed by operation, and the removal 
the appendix merely removes a resulting condition and not the 
tual cause. (All forms.) 


be 
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Megacecum.—This condition in the idiopathic type common TA ~ 
is a resulting condition of intestinal toxemia. It is brought abo.-mm © 
as mentioned before, by a resorption of toxic bodies from tik—m_ 
interior of the gut and a gradual degeneration and shrinking of ti&—» 
cytoplasm of the cells in the Meissner and Auerbach plexuses in t@ik> 
right colon. Generally there is more or less of a catarrhal conditiex—, 
present at the same time—a so-called right sided colitis. (All form=s==, 

Chronic Colitis.—Chronic colitis is often a resulting conditi —, 
from an intestinal toxemia of long standing. Generally there isd. 3 
ease of the mucous membrane of the right side of the colon wm -@/ 
perhaps more or less atrophic changes in the lower end of the co™i <>, 
and sigmoid as well. The present standard of medicine of treat™i wag 
cases of chronic colitis with irrigation and efforts at dieting withom@ a 
knowledge of the bacteriology of the intestinal canal is far freon 
scientific, and the results brought about are usually not practical or 
substantial. About all that irrigation can do is to cause an empty imag 
of the colon. Some benefit may come in that way but usually the 
primary condition is not cured. Generally there is more or less 
dilatation of the colon in these cases, although it is not always foumd 
on X-ray examination. Usually, there is a distinct change in the 
mucous membrane to the extent of a hypertrophic inflammation or an 
atrophic destruction, dry in type. The hypertrophic type is usually 
accompanied by more or less spasm, which is commonly expressed 25 
spastic constipation since constipation usually exists in these case* 
The atrophic form has generally a dilated gut with a dry mucous 
membrane. A condition of constipation exists here tqo, but the co™ 
stipation is due to the dryness of the mucous membrane plus the 
atony. All there is to chronic colitis, spastic constipation, atony © 
the colon, colonic stasis, etc., is merely the story of chronic intest 1=® 

toxemia of long-standing and not treated in the proper way. “ZX 
same may be said of hypertrophic and atrophic proctitis. (Saccha™® 
butyric and mixed forms.) ; 
Adhesions.—It is not uncommon to find pericolonic adhesion ™ 
these cases. Adhesions may be found in the right colon or in the 
descending, perhaps only in the region of the brim of the pelvis 
the left side. They are due to migration of bacteria through the 
mucous membrane and walls of the gut, and gaining the peritox?© 
surface, causing a plastic and adhesive form of a low degree= _ 
peritonitis with adhesion formation, the original condition being *™ 
testinal toxemia. Some time ago I drew attention to a bacters #™ 
which is most active in its ability to migrate through the walls of *® 
gut and cause adhesions on the peritoneal surface28 (B. adhesio£ OY 


e 
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mans). This bacterium, however, is not the only one capable of pro- 
ducing adhesions. The condition is brought about, firstly, by an 
intestinal toxemia, then the production of a chronic colitis and the 
breaking down of the local resistance of the mucous membrane, the 
migration of bacteria through the mucous membrane and gaining the 
peritoneal surface with resulting pericolonic adhesions. There are 
Various forms of toxemia that are capable of doing this in susceptible 
individuals. Dry sigmoiditis is quite common. (All forms.) 

Ptosis.—There is no doubt but that intestinal toxemia has an im- 
Portant bearing in connection with ptosis. Cases of ptosis plus tox- 
€mia must be divided into two groups—those with secondary and 
those with primary intestinal toxemia. In those that have a secondary 
intestinal toxemia, due to the ptosis, the treatment is that of ptosis, 
after which the intestinal toxemia will disappear, generally also with 
Such stasis as exists. One-half of all cases of ptosis however have a 
Primary intestinal toxemia. To benefit the ptosis and relieve the 
Symptoms by the incorporation of all of the methods of treatment 

that are known for ptosis benefits for a short time only, with a 
resumption of the symptoms later on. This is because the original 
Primary toxemia has been left, eventually again causing symptoms 
in the abdomen. This explains why it is that some of the cases 
of ptosis are, well for a while after treatment, only to recur. In 
2400 cases of ptosis that I have had in private practice 48 per cent. 
have had a primary intestinal toxemia which required three or four 
months of steady work after the symptoms due to the ptosis had been 
benefited. (Indolic and mixed forms.) 

_  Gall-Bladder Conditions.—It is a well-known fact that in some 
Individuals, particularly those who have intestinal toxemia, the bac- 
teria may reach the general circulation, in which instance the liver 
May act as an organ of elimination, the bacteria gaining the bile and 
Collecting in the gall-bladder may infect it with the production of 
Cholecystitis all the way from the strawberry type to that of the 
fibrous form, and when the gall-bladder is enough diseased as in indi- 
viduals who have a cholesteremia there can occur a production of gall- 
Stones, Unless such a toxemia is corrected after an operation on the 
&all-bladder symptoms are liable to be re-established in a year or so. 
(All forms.) 

It may here be mentioned that intestinal toxemia is an active 
‘CAuase of cirrhosis of the liver. It is a well-known fact that many 
alcoholics do not get cirrhosis of the liver, and that others who drink 

©. It is also known that cirrhosis of the liver is not an uncommon 
Ning in the operating-room with people who have drunk no alcohol 
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at all. In investigating this subject I have come to the concl: 
it is not the alcohol that causes cirrhosis of the liver, but the 
of alcohol and malt fluids brings about a change in the ba 
of the small intestine and this change is capable of producing 
of the liver, due to resorption of toxins. People who have: 
alcohol may nevertheless have this form of intestinal toxem 
those instances cirrhosis of the liver may and commonly d 
(Saccharo-butyric form.) ; 


LABORATORY EXAMINATION. 

The clinical symptoms being suggestive of intestinal t 
complete laboratory and Roentgenographical examination is 
to complete the diagnosis and to further examine the case ir 
of detailing facts upon which it will be possible to make 
diagnosis as to whether the toxemia is primary or secondar 
the taking of a barium or bismuth meal interferes with the ch 
the gastro-intestinal canal, it is my custom to resort to l: 
procedures first, doing the X-ray work after it. For this pw 
patient is put upon the test diet that I employ; mentioned in 
chapter in connection with testing of intestinal functions 
examination of feces and urine. When the specimens of s 
urine have been received the patient reports with a double t: 
namely, a Riegel meal with prunes and raisins taken 6 hour 
the extraction of an Ewald meal taken 60 minutes before the 
is in the laboratory. This extraction of the Ewald meal is t 
about noon so that promptly after its extraction the patient 
into the X-ray department and the Roentgenographic exan 
begun. The whole diagnosis takes the best part of a week, an 
the case is examined in this way four different diagnoses are 
first, a diagnosis is made from the history; second, the phys 
amination; third, the laboratory, and fourth, from the X- 
amination. With all this data on hand one sits down with tl 
and studies them in a dispassionate way to figure how the 
findings are correlated. Only by this thorough means of exan 
is it possible to do satisfactory work in connection with in 
toxemia as well as in the whole realm of abdominal diagnosis. 

The Urine.—After measuring the entire quantity of t 
macroscopic examination is made as to its character. Acidity i 
for and figured on a basis compared to normal. The method 
the ordinary Tycus acidimeter in which test a decinormal solt 
sodium hydrate is used as a titrator. phenolphthalein being use: 
indicator. Usually high values of acidification are observed, 
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arly in cases of saccharo-butyric fermentation; in cases in which the 
itrefaction is marked the urine may be normal, or even subnormal 
acidity. 

Tests are made for albumin, special note being paid to the matter 
small quantities. It is not unusual to find these individuals having 
aces, or sometimes more, of albumin in the urine. Generally, ufless 
¢€ kidneys are involved, there are no casts, the quantity of leucocytes 
low, and there are no evidences of renal degeneration. The presence 

small quantities of albumin are very important because it is not 
susual that when the intestinal condition is cleared up the slight 
buminuria disappears. Tests are also made for the presence of 
ucose and the other sugar bodies. One not uncommonly finds slight 
ucose, with the ‘presence of albumin. Most often the quantity of 
ucose is too small to estimate, just giving a slight change with the 
enedict solution or perhaps with Fehling’s which is more sensitive, 
ticularly when standing over night. 

Since indol and indolacetic acid are derived from tryptophan and 
yptophan is abundant in animal tissues and in the daily diet of man, 
id since these substances are well-known toxic substances which in 
wmal metabolism are made non-toxic by their transformation into 
hereal sulphate or may not be, these two bodies are next examined 
r. The close association which exists between tryptophan on the 
vw hand and these ethereal sulphates on the other has been well shown 
r Ross?® in the following formula, the substances and their signifi- 
mees having already been mentioned. 


bees .CH2CH (NH2)COOH aace! ‘CH,COOH OU. -CHs 


C.(OSOsK) 


CH CH 
NH NH 

It is sufficient to say here that only infinitesimal quantities of in- 
»l are to be found in normal urines, and indolacetic acid not at all, 
ad various types of toxemia putrefaction cases are characterized by a 
rge quantity of indol, the saccharo-butyric by a large quantity of 
dolacetic acid, and the mixed forms by both being present at the 
me time. When large quantities of these substances are present’ 
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intestinal toxemia must be considered as strongly suggested. The 
presence of skatol may be examined for by the Jaffé test, the Rosen- 
bach or the amylic alcohol test. We now proceed with a more de- 
tailed examination of the urine. 

While an accurate chemical method of weighing! the total solids 
of the urine is too tedious for general clinical work,,for the work in 
connection with gastro-intestinal conditions it should be attempted. 
The normal av erage weight of solids in: urines is 65 grams. While 
the specific gravity is a pretty fair index of the total solids excreted 
by the urine it still does not serve to accurate purpose. The Trapp or 
Bird’s methods are employed in estimating total solids. 

The amount of phosphoric acid excreted is carefully measured, 
normally it being from 2.3 to 3.5 grams, an average being about 2-8 
grams. While of itself the excretion of phosphoric acid is not of great 
significance in connection with diagnosis, at the same time it largely 
indexes the character of the diet, matters of exercise, oxidation of the 
individual, etc. These may be important factors in connection with 
the cause of toxemia, or when corrected have to do with the ameliora- 
tion of the symptoms. At other times, however, the presence of large . 
or increased amounts of phosphoric acid may be seen in conditioms 
where there is considerable disturbance in the central nervous system 
particularly in cases of neurasthenia and debility. The presence of 
large amounts of phosphates may be taken generally as an index of 
intestinal disturbance. It is not uncommon in these people to fmd 
what has been termed a phosphoturia. For this reason it is importaxat 
to make a careful estimation of the phosphates. The procedure e=3- 
ployed by me is a separate estimation of the earthy and alkaline phos 
phates. This need not be described in detail here. : 

The Sulphates.—The major portion of the sulphates appearing 10 
the urine are derived from the food and comprise the simple mines”! 
sulphate, sodium and potassium, only a small proportion existing 22 
organic combination as the ethereal or conjugate sulphates. 7 Kae 
predominating conjugate sulphates are phenol potassium sulphat© 
indoxyl potassium sulphate, (indican) and skatol potassium sulp = @¢ 
(skatol). The mineral sulphates comprise about nine-tenths of tise 
total sulphates in the urine, and we therefore use a measure describ i 22S 
the quantity of ethereal sulphate as 9 to 1, 10 to 1, 11 to 1, or the ot Fmer 
way, namely, an increase in the ethereal sulphate such as9to2,9to 4, 
etc. An accurate method of quantitative determination of indice” 
has been described hy Askenstedt.?° Usually, however, the chemical 
test mentioned above serves to good enough purpose, and an accurate 

determination of the sulphate partition is made by means of the FQuam 
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method for quantitative estimation of total sulphates and also the 
Folin method for quantitative estimation of the conjugate sulphates. 
This quantitative method for sulphate estimation is most important 
and must always be engaged in while making a diagnosis of intestinal 
toxemia. The diet being known gives a standard in that to go by, and 
one can easily figure when increased amounts of conjugate sulphates 
have been formed in the body. All that is necessary then is to exclude 
the presence of collections of fluid, pus, etc. which might cause an 
-increase of conjugate sulphates in the urine. These being excluded, 
the intestinal canal must be looked upon as the source of supply. 

Under ordinary conditions a urea estimation serves for the ex- 

amination of protein metabolism, and the index of nitrogenous equil- 
ibrium and elimination. The method for this is well known. The ex- 
amination of the blood for non-protein nitrogen and urea, may be 
called for in some cases. ; 

The normal proportion of uric acid to urea is as 1 to 45. In 

health it exists in solution as potassium urate. A healthy adult ex- 
¢retes 2 to 1.0 grams of uric acid in the course of twenty-four hours. 
€ amount increases physiologically with increased ingestion of food, 
and pathologically with increased nitrogen metabolism in about the 
same proportions as urea. In my experience, however, there are in- 
Stances in which the uric acid content does not correspond to the con- 
tent of urea, and for that reason I use a quantitative estimation of uric 
acid in connection with this subject. While one may by studying a 
C€ntrifuged specimen of urine gain a relatively accurate idea of the 
qUantity of free uric acid there is in the urine, at the same time the 
Urates are in solution and it is necessary to estimate the total uric 
®Cid output. The quantitative test for the estimation of uric acid is 
the Ruhemann’s test which with the uricometer serves to accurate 
Purpose. 

Oxalic Acid.—The next important body is the estimation of oxalic 
@Cid which appears in normal urines only in very small amounts and in 
Combination with calcium as calcium oxalate. The characteristic ap- 
Pearance of these crystals under the microscope is well known and gen- 
€rally the examination of the sedimentary field in a centrifuged speci- 

™en of urine is all that is necessary to estimate whether oxalic acid 
\s present in increased amounts or not. Generally when it is in ex- 
cess the crystals appear in the urine. In many cases of intestinal 
toxemia the oxalic acid output is very much increased, therefore it is ° 
Necessary to quantitatively estimate the oxalic acid output. In my 
laboratory the Baldwin method is employed. Sometimes, however, 
after Studying the sedimentary field when the quantity of oxalic acid 
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crystals are not in marked amounts a simple method, such as tl 
cipitation of calcium oxalate by alcohol, centrifuging and then 
ing the field again serves sufficiently for clinical purposes. 

Ammonia.—Ammonia partitions are made in all instances 
show the presence of sugar, the diagnosis here being along thi 
of estimating if possible whether the intestinal toxemia has had 
effect upon the pancreas, or whether perhaps a condition 0: 
diabetes mellitus exists, the treatment of which may be very dif 
from that employed in the care of an intestinal toxemia, alt! 
sometimes in cases of the saccharo-butyric type the diet woa 
practically the same for both. Tests for acetone and diacetic 
are also required in instances of diabetic urine. 

Bile Pigments.—It is sometimes important to test for the pre 
of bile acids. Usually bile in urine is manifest by macroscopic e 
ination. The test for bile acids employed by me are the sox 
Hays and Oliver test. 

Tests for Functional Renal Capacity—When conside 
amounts of albumin or considerable numbers of casts are pr 
tests are conducted for functional renal capacity. The one mos 
pended upon is the technique of Geraghty and Rowntree. whi 
my opinion is the best test for functional ability of the kidneys 
we have. , 

Tests for Function of the Liver.—Occasionally it is necessa 
employ the test devised by Ehrlich or that of Hirose.4!1 The urc 
test, which need not be described, should be mentioned as beis 
much value in some of these cases. 

Examination of the Feces in Intestinal Toxemia:—A<All thal 
been mentioned in Chapter V on the examination of feces holds; 
here. A most exhaustive examination is always entered upon, ta 
the feces through all of the tests that are known and careful ot 
vations made until the very last one. The number of stools, 
consistency and form, the odor, color, tests for blood and var 
food detritus, the quantity of mucus and mucus cylinders, biliary 
intestinal concretion, crystalline substances, the bacteriology, and 
that pertains to animal parasitology, and the reaction, all are stud 
I need not go over this entire field again, it having been preset 
before, and such that has not been presented can be found in com 
tion with the various well-known works on clinical diagnosis. 

In connection with the fermentation test with the authors £ 
meter, or that devised by Strassherger, careful studies of sediment 
fields of inoculated media grown under aérobic and anaérobic co 
tions are engaged in. The media employed are plain bouillot 
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Indolic form of intestinal putrefaction, showing the prominence of the Gram- 
Native organisms. Fig. 1, A high infection of organisms of the colon group. 
We. 2 A coli infection developed directly from the saccharo-butyric. Fig. 3, 

illus putrificus plus the coli infection. Fig. 4, The coli infection plus a 
Arephytic (rare), 
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PLATE XI 


Saccharo-butyric form of intestinal putrefaction, showing the prominence of 
the Gram-positive organisms. Fig. 1, A Bacillus a¢rogenes capsulatus infection. 
Fig. 2, A diplococci infection. Fig. 3, A mixed Bacillus aérogenes capsulatus and 
Gram-positive diplococci infection. Fig. 4, A small Bacillus aérogenes capsulatus 


and single Gram-positive coccal infection. 


: ‘ ‘| 
ee Le = 

pee Se hdd 
Lt : J 7 


PLATE XII 


Mixed form of intestinal putrefaction. Bacterial pictures of feces of four cases, 
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per cent. dextrose bouillon, blood serum media, the method of Co- 
hendi, and last is that in which extracts of human feces fluid is used. 

The different sediments are examined from day to day and careful 
note made of the change in the bacteriology by methods employed to 
estimate the bacteriology as it may occur as significant in the course 
of the examination. Altogether, the study of the sedimentary fields 
is a matter of six or seven days careful examination. Much signifi- 
cance is placed upon the bacteria which exist at the end of the 
observation—that is after the second day, these being figured as the 
more important in connection with the subject. Careful studies are 
made of symbiotic cliques as they occur in the sedimentary field in 
an abnormal way as the days go on. The Gram differential method 
of staining is employed from the first examination of the feces until 
the last examination of the sedimentary field has been made. This 
method serves the best purpose in all of the intestinal bacteriological 
work. 

It is this study of the bacteriology which is the one most impor- 
tant factor in connection with intestinal toxemia, Without a careful 
study of the bacteriology, it is not possible to decide what is the 
proper vaccine to use. As one gains in experience in the study of the 
sedimentary fields, it is surprising to see, after the use of different 
media, how much information well worth the while can be gained. 
It is almost impossible to detail this in a definite way. Special know- 
ledge of intestinal bacteriology is important to have and a reading 
knowledge can be culled from the various works upon the subject. 
No diagnosis of an intestinal toxemia is complete without a careful 
bacteriological observation of the stools, and also no treatment for 
intestinal toxemia is complete unless the vaccine method employed is 
logical and definitely indicated in the case. Unfortunately this en- 
tails time, good laboratory work, special knowledge and experience, 
but to do justice to the subject and the patient it must be done. 


THE ROENTGENOGRAPHICAL EXAMINATION. 


During the time that examinations of the stool and urine are 
being conducted in the laboratory the patient should be examined in 
the X-ray department. All that pertains to the knowledge and ad- 
vances that have been made in this work is important in connection 
with intestinal toxemia, particularly in regard to the separation of the 
secondary from the primary types, and the noting of conditions re- 
sulting from a long-standing intestinal toxemia wherein the condi- 
tion itself, such as a chronic appendix, marked degree of stasis, gall- 
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a primary toxemia exists, and then a cure of that toxemia. Of co 
in these cases there is often an inherent debility which may re 
the digestive tract decompensated again in the way of produ 
symptoms from the ptosis. That is another matter, but in the mair 
toxemia must be benefited or the ptosis symptoms will return 
short time, generally inside of a year. 

Gastric and Duodenal Ulcer.—It is my belief that a large nur 
of cases of gastroduodenal ulcer are secondary, to intestinal toxe 
Generally in these instances there is also.a pathological appe1 
The whole canal then has become more or less changed in the 
of local pathology such as has been described. This brings on 
speak of the results of medical treatment of ulcer. In all of my1 
cases a careful examination is made as to whether intestinal tox 
also exists. This is particularly true in the cases which und 
medical treatment for the ulcer. It holds true also for those c 
which have been treated surgically, because unless one can clea 
the intestinal toxemia there is danger of a return of symptoms in 
upper abdomen. Such cases are relatively more numerous as suy 
in the upper abdomen for ulcer is becoming more common, 
wisest rule after the operation for the ulcer has been perfon 
is to suggest a form of diet and to keep the patients under 
servation to see that they conduct themselves in a normal way. 
addition, after the surgical treatment and a sufficient length of ti 
given for surgical recovery, if an intestinal toxemia also exists 
should be corrected as well. This is something I have learned with 
the last years and I am satisfied that it has tremendously @ 
creased beneficial results I have obtained in both medical and surgi 
treatment for gastro-duodenal ulcer. 

Gall-Bladder Pathology .—In the instances of cholelithiasis 
proper treatment is surgery, providing the symptoms can be 
to the presence of stones in the gall-bladder. These cases, ho 
should be recognized as having intestinal toxemia and even if the 
bladder is entirely removed, the patient should be treated for 
intestinal toxemia after the surgery is over. In instances of ¢ 
cholecystitis on the other hand the treatment may be con 
from a surgical standpoint, the case considered medical and 
on the basis of the intestinal toxemia and continued for some 
to see what result is accomplished in the case. If, then, the 
symptoms of intestinal toxemia clear up and the subjective sym 
of the individual continue, or get better and afterward return wi 
a resumption of the intestinal toxemia, the case should be 
as requiring a surgical operation. 
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TREATMENT OF INTESTINAL TOXEMIA. 


The alimentary canal with its predigested food material and warm 
body temperature, darkness and moisture, and doubtless anaérobic 
condition is an ideal culture bed and incubator for bacteria, and as 
a result, the bacterial flora of the alimentary canal of an adult is a 
particularly rich one. Kendall has shown that in an instance where 
there is a monotonous diet in which the protein is in the minority and. 
the carbohydrate predominates, the bacterial flora is quite homogene- 
ous. In the adult, however, where protein is quite apt to predominate 
in the diet, the bacterial flora is found to be heterogeneous. This is 
due to the fact that in case of the carbohydrates the splitting products 
are few and simple, whereas those from protein are complex, numerous 
and varied in composition. It is a well-known fact that the bacterio- 
logy of the human intestinal canal is quite facultative, and therefore 
in a putrefactive condition a carbohydrate and fat diet may be given 
which in the course of time turns the character from a putrefactive 
to a fermentative state of affairs; due to the encouragement that the 
Change in diet brings about in the growth of such bacteria, perhaps 
Of quite opposite groups. Then, too, organisms can actually change 
their metabolism and accommodate themselves to a change of diet. 
It is not uncommon to see organisms accommodate themselves to pro- 
tein and then to a complete carbohydrate regimen. These changes 
Consist essentially of alteration between proteolytic and gas-forming 
bacteria on a protein diet and acid-forming bacteria on a carbohydrate 
Tegimen. Often for a time, however, the absence of carbohydrate 
Prevents the development of acid-forming bacteria on a protein diet, 
4nd the excessive amounts of acid by the fermentation of sugar pro- 
hibit the growth of .the proteolytic aérogenic forms in the carbohy- 
drate regimen. 

To show how toxins of certain pathogenic bacteria, diphtheria, 
Coli, and gas bacilli are altered by their facultative metabolism, Smith 
Showed that diphtheria bacilli attack the carbohydrate preferably to 
Protein when both are present in the same culture media. When carbo- 
hydrate is present in sufficient amount, the bacilli produce an acid 
which may prevent further growth and comparatively little toxin is 
Produced, but if only a small amount of sugar is present, the bacteria 
&et a good start, do not form acid enough to do themselves harm, and 
then they attack the protein and there is a marked production of tox- 
ins. This law is generally true with all of the bacteria. When the 
Colon bacilli are grown in the sugar-free protein broth there results a 
disagreeable odor, a strong alkaline reaction, indol, skatol, aromatic 
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acid and other products of protcin putrefaction, and these products, 
as is well known, are toxic when absorbed, and when present in con- 
siderable quantity, especially when there is an injured mucosa, they 
are readily absorbed. On the other hand, when the colon bacilli are 
grown in sugar broth the odor becomes agreeable, the reaction acid, 
and, in addition to carbon dioxide and water, lactic and small amounts 
of succinic and acetic acid are to be found. 

From these facts it is readily seen that the character of the 
foods taken in the alimentary canal will very profoundly alter. the 
bacterial flora and the toxins of the canal. It might also be added 
that there are many cases in which, whatever the diet, whether pro 
tein or carbohydrate, the bacteriology continues in spite of the char | 
acter of the food, and it should also be remembered that bacteria may 
become facultative and may be quite as injurious in a fermentative 
sense as in a putrefactive. 

Hull and Rettger have shown that milk undoubtedly owes its 
beneficial action to the lactose which constitutes nearly one-half the 
solid matter. When lactose is taken in liberal amounts by a hums 
adult along with the daily foods the flora characteristic of healthy 
persons on a mixed diet begins to change until B. acidophilus appean 
in conspicuous or even dominant numbers. B. bifidus is always les 
common. Without the ingestion of lactose no such changes are o& 
served, Following the use of laxatives these organisms are presest 
in much larger numbers. This is ascribed by Hull and Rettger to th 
transfer of lactose along the alimentary canal so that before absorp 
tion a sufficient amount reaches the lower part of the intestine wher 
the aciduric bacteria are known to multiply most abundantly upd 
the right condition of nutriment and environment. Obviously, unle# 
the sugar can be transported to a place where the most marked be 
terial changes, putrefactive and otherwise, occur, no benefit will # 
brought about. This is important in connection with stasis, beca* 
manifestly when there is a stasis the giving of lactose would not 
beneficial in stimulating bacterial acidification, 

Intestinal Antisepsis.—For a good many years the medical pt 
fession has attempted by means of medication to accomplish ani 
which is not possible considering the many factors which are 
present in the intestinal tract. The germicidal effect in the in 
canal is an ostrich proposition. The substances used for this ¢ 
purpose have been many. Myriads of drugs and methods have 
advanced, none of which have stood the test of time. It mus 
manifest that in a canal of intestines over twenty feet long in which 
number of phenomena take place such an idealism as accompli 


Ne, 


PUTREFACTION, INDICANURIA, AUTO-INTOXICATION. 193 


intestinal antisepsis by any single method is entirely out of the 
question. 

Probably Bouchard,?? more than any other, is to be regarded as 
the pioneer in intestinal antisepsis. Attempts were made by him to 
lessen putrefaction by administrating charcoal, naphthalin and iodo- 
form internally. Baumann,83 who used the method for determining 
the ethereal sulphates in the urine as the gauge of absorption of putre- 
factive substances, was probably more responsible than any one else 
for putting calomel so high in the list of the so-called intestinal 
antiseptics, a place it has no right to hold based on any distinct anti- 

Septic action. 

A great array of drugs has been tested culturally, and reports 
Pro and con have been expressed by the authors. For instance, Sucks- 
dorff%4 claimed to have obtained a drop of one-third in numbers of 
Colonies in his own stool after taking 3.6 grams of quinine in divided 
doses; and even a more marked drop followed the administration ot 
2.1 grams naphthalin. Kumawaga,?5 using 14 grams acetanilid, U. 
S. P., on a dog, reported a reduction of colonies to the proportion of 
thirty-seven to one. Salkowski#® got a considerable reduction of bac- 
teria in the feces of a dog fed at intervals with chloroform water. 
Stern37 found no effect following naphthalin, betanaphthol, salol and 
camphor. Von Mieczkowski*8, in cases of ileocecal fistula, tested 
the antiseptic values of bismuth, silver citrate, tannopin, betanaphthol 
and menthol by mouth. With the exception of menthol, his results 
were of no value; in the case of the latter there appeared to be a 
substantial reduction following the giving of such amounts as from 

10 to 13 grams in divided doses. As early as 1911, Assmann?® 
reported negatively on guaiacol cinnamate (styrakol), tannin- 
formaldehyde (tannoform), tribromphenol-bismuth (xeroform) and 
bismuth subgallate, using the culture method to gauge results. He 
employed dogs fed on milk-rice and meat-rice diets. In the same 
Manner he tried the effects of two different silver-protein solutions 
(so-called “colloidal” silver solutions), which had been superficially 
tested by Klimmer*® in 1900. If given in a solution of gum acacia 
along with the food, the results proved encouraging as the colonies 
Per milligram of feces fell at times quite low. In the giving of colloi- 
dal silver preparations to man, it ought to be borne in mind that 
absorbed silver might be ultimately in part laid down in the skin. 
In the dog, Klimmer states that absorbed silver is laid down in the 
intestines, liver and spleen, but not in the nervous system, muscles, 
ligaments or skin; in the dog the skin is devoid of sweat-glands, and 
this may be sufficient explanation why no silver is deposited there. 
13 
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By the Strasberger4! technique the following agents ha 
literally “weighed in the balance and found wanting;” nag 
thymol, silver citrate, beta-naphthol and salicylic acid (doubt 
Strasberger; magnesium dioxide and iodo-anisol by Feigen*?; 
of intestinal catarrh, negative results were obtained by Frie 
and Leitz*3 using salicylate of bismuth, salol, potassium g 
sulphonate (thiocol), acetyl-salicylic acid (asperin) and thymo 
favorable results with bichloride of mercury and ichthyol alb 
(ichthalbin) were noted; but the sharpest fall in bacterial e 
was obtained in a case of intestinal catarrh with hyperacidit 
the patient was simply put on a change of diet. Berger and Tst 
report a lessened bacterial output by the use of a patented 1 
tion of agar-agar and hydrogen dioxide. Steele*5 found that in 
persons the administration of beta-naphthol and bismuth sa 
caused a slight fall in the bacteria excreted. 

Manifestly, it is most unwise to expect changing the st 
affairs in the intestinal canal by means of any medicinal sub 
by mouth. This entire method and line of endeavor should b 
up as unscientific and impractical. Such: benefits as are broughi” 
by use of the so-called intestinal antiseptics, or in combinatiot 
been accomplished entirely along the lines of effect upon the pa 
mind, and not due to biochemical change that these drugs bring 
One deals with so many factors; the types of food, their physi 
well as chemical characteristics, the age of the individual, the coo 
of the general body at the time, the physical expenditures in the 
cular system in as these correct small digestive errors for a ki 
ing nutrition of the tissues, the various phenomena of digestics 
transit through the gastro-intestinal tube, the chemical changes 
are brought about by the various secretions that are poured iat 
canal, the incorporation of the bacteria with food, perhaps muct! 
the segmentation of the food in various sections of the canal, ¥ 
a single dose or even small corporated doses would not affect, th 
continue the giving of intestinal antiseptics should be discouragt 

There is a great difference in the proportion of a disinfe 
agent required to destroy micro-organisms and that needed t 
strain development. For example, the germicidal strength of cre 
is about 1 to 300, but it is distinctly inimical to bacterial growth’ 
present in the proportions of one part to 4000. The following 
gives the generally accepted strengths in which some of thei 
tinal antiseptics are positively efficient, and the dose this ¥ 
represent for a volume of 6000 cubic centimeters: 
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Antiseptic Dose ° 
: strength. required. 
Beta-naphthol ..........eceee08 nemesis 1 to 10,000. 9 grains 
Copper sulphate ........... Asatte Aric lto 1100 80 grains 
Chlorine water (U. S. P.) ..... aie 1 to 16 12 fluidounces 
Creosote .....0scccess PIG aaa: 1 to 3000 30 minims 
PHONON oo Leo udetisa ute BF ca ewee boats ota 1to 700 3 drams 
SAUCWiC 00 Bec dance ies sasien shaoacb tus 1 to 1000 90 grains 
Phenyl salicylate ............ecceeeeeees 1to 800 115 grains* 
Solution of formaldehyde (U. S. P.) ...:1 to 2800 31 minims 
Resorcinol ............e008 RL Papawe cleee 1 to 2000 45 grains 
UR y Mol Bs. SCI ae ERE 1 to 1500 60 grains 


* This figure is based on calculations from the amounts of phenol and ealicylic acid in 
this compound. Bouchard found by actual experiment that It required 75 grains. 


These figures are based on the supposition that all of the drug 

administered will remain as such in the intestinal tract, which is, of 
course, contrary to the fact. The questions of the rapidity of chemical 
change and absorption become of much importance in judging the 
efficacy of this group of remedies. Is there evidence that any of the 
so-called intestinal antiseptics can remain in the alimentary canal 
long enough to exercise their antibacterial influence? There is abun- 
dant proof that many of these substances are absorbed, in part at least, 
in a comparatively short time, but the evidence that any of them tarry 
for a considerable period in the bowel is far from satisfactory. The 
Most important work on this subject that I know of is that which is 
-Offered by the ingenious experiments of Mieczkowski.4¢ From the 
Presumptive evidence from this it would seem that the conclusion is 
JUStified that theoretically it is possible to exert a mild degree of anti- 
Sepsis in the intestinal tract, although it is unreasonable to expect any 
distinct germicidal influence. 

In the experiments which Sucksdorff*? conducted, an effort was 
Made to influence the number of bacteria in the alimentary canal by 
Plating a weighed sample of the stool and counting the number of 
Colonies in the usual manner of estimating bacteria and administering 
ne of the following in the table that he gives: 


WEIGHT or BaAcreria, 


a ee a ee vm _ -—_— a a 
Case, Without drug. With drug. Drug. 
Rien | MA es ed cam oa 
744 grams 3.26 grams Bismuth salicylate 
“i 5.0 grams 1.15 grams Bismuth salicylate 
3 2.74 grams 1.17 grams Bismuth salicylate 
4 2.23 grams 0.90 gram Beta-naphthol 
5 2.51 grams 1.44 grams Beta-naphthol 
6 1.69 grams 3.51 grams Beta-naphthol 


tp a a ee Se 
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From the above, three substances turned out as being efficient 
in doses that are within the limits of safety. These are beta-naphthol 
formaldehyde and creosote. It is probable, however, that formalde 
hyde is taken up with great rapidity, so that a practical intestinal 
antiseptic action would not be useful. Creosote, on the contrary. 
is absorbed with a fair degree of rapidity. It is possible by enteric 
coating to delay the absorption from the intestinal canal. Bets 
naphthol is rather an insoluble substance, probably somewhat more 
soluble in the content of the bowel than in pure water. It is evident 
however that a substance which is so sparingly soluble as this, must 
go into solution in the intestines very slowly, and. therefore linger 
in the bowel for a considerable length of time. For this reason, as 
well as for the fact that even in very dilute solution it exercises a 
antiseptic influence, it would seem to be the remedy of choice in case 
in which we wish to influence bacteria in any part of the intestinal 
tract below the upper duodenum. Sternberg?® found that a 1-to-16,0 
solution prevented the germination of the cholera spirillum, which’ 
1-to-24,000 solution failed to do. These concentrations would corre 
pond to doses of about 9 grains, 5 grains, and 3 grains, respectively. 

Harris,#® giving the technique of bacteria counting before af 
after, reports the following: (See opposite page.) 

General Medicinal.—lI’atigue would have to be controlled ¥ 
means of the well-known methods of rest, sufficient feeding, perhaps? 
sojourn in the country, tonics of various sorts, and those which # 
metabolically constructive as malt, the oils, hyperphosphates, etc. 
the hematinic forms of tonic. Persons actively engaged in sod 
ways, in home duties or in business should have their affairs cu 
Regular living and regular hours with a large amount of rest at sig# 
whether sleeping or not, are in order. 

The anemia is controlled by means of hematinic tonics of wily 
the best forms are the inorganic forms of iron, hypodermically | 
istered. Usually this is required but for a short time. A diet 
il organic iron such as meats, or a heavy iron-bearing vegetable 
and fruits would answer the purpose in different instances. 

Anorexia is controlled best by the use of elixir tinct, ferri chlor 
and gentian well diluted before meals. Other forms of hema 
tonics might be in order for the purpose. Of course, the patient 
be encouraged to eat sufficient amounts of food. ; 

Insomnia which is often a distressing factor in these condid 
had best not be controlled by hypnotic substances, excepting 
for a few days at the beginning of treatment. The insomnia 
disappears more or less as the intestinal condition improves 
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RELATIONSHIP OF BACTERIA TO STOOL, FouND BY STRASBERGER 
TecHNIQUE (Harais’ FinviNcs) 


Sato: TEst 
| | Feces. | _Bacteria, | . | 4 
; rata’ Geis fee 
idle ay | HE) | pe 
i'|BIH| BH) a SB] 
i a A | @& | && 28 g, 3 
S412 | 0 130 93 ' 0.7 7.54 | 167 : aoe op 0 
3/8/12) . | 
dares 6.0 | So 17 | 413 4.06 53 | + 0 
10/12 0 | 165 34.48 | 64 | 1856} Mo 1 + +++ 
6 ie ge, acs ad ote | iad sae 
mee Py 0 ; 
3/9/12) . 205 26.65 2.62 9.41, 840 ++ 0 
s/uA2 0 650 1149 3.64 a a a 
=e nae ana B BETA-NAPHTHOL. Amst spe apalen aia 
3/2/12 0 4028.89 1.31, 4.58 30 - a 
3/26/12) 80 t +. 19 | = ) 
vases *° 185 42.60 215 502° MT 0 
|3/aslz2 8 rn 440 0.28 G.54 460 — | +4+4 
4 er 
|s7av7iz 0 100°: 28.88 3.09 87 - 0 
ase 329) 7.084 0 
veestaink 7 : 
| 4/29/12 0 185 12.32 2.84, 2 7 +++] +++ 
| 5/1/12 0 SPR t ‘ ; 
S/2/12 Oth elon reasetin base eraser teonaenioun (Had pones 
sz ' 0 IS. 4.38 2007] S09 Sk 0 
i 
a _ Guataco, Carsonate Test Pepa 
‘anit ola 38.6 | 182 ! 338 90 +++| 0 
AB /2 : | 
arasiz oo 4.99 | a St Hy ttt 
4fa/iz 0 . 10 126 3.8 | | ws, +++ 
ry | | | 
pba ‘allt to 4 
S/7/ 12 : , 
5/9/12 o | MS ' 84.73 | 11.86 ; 14.00 so f+t+e] +++ 
| 5710/12 0 100 | «(14.97 | 1.9 : 12.95 so | + 0 
| SAA2 0 | leo | 38.24 | oa | oo | + 0 
\srarz oj tm | za.9 het 22.67 | 30 + | 0 


~e Further gbeervations impossible, as patient was transferred to surgical ward. t No 
Ruination. % Stool lost. — No tes 
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some value is the well-known hot spinal douche before retiring, it 
usually taking about fifteen minutes until complete relaxation of the 
nervous system has taken place. Occasionally bromides are in order 
and perhaps a mixture of bromide and valerian through the day may 
encourage better sleeping at night. Various skin conditions would 
require the necessary lotions and ointments. Marks of neurasthens 
require special attention, perhaps a rest in bed treatment, although 
those who are up and about and not distinctly exhausted, would be 
benefited by the use of the various tonics hypodermically given. A | 
resulting gastric hyperacidity or hypersecretion might require the use 
of alkalies. An atony may be so distinct that large doses of nm 
vomica, strychnine, together with the use of the sinusoidal current. 
would be necessary adjuncts to the treatment. Perhaps a gastre 
hyperesthesia, or one generally in the nervous system, would require 
bromide and valerian to control the distress. 

Hydrotherapeutic and’ mechanical measures such as baths, elec 
tricity, massage, etc, may be employed. Such procedures are rt 
quired to build up the general tone of the body, and where the meas 
are not at hand, it may be necessary to send the individual # 
an institution equipped with apparatus for the purpose. In such ®# 
stances there is often,a complete mental diversion from business asl 
family cares required, and those patients who have been depress, 
become interested in golf, touring, music, reading, etc., which brig 


Very important, however, in their daily routine is exercise. In @@t,.; 
saccharo-butyric cases the individuals are often quite obese; exert, 
and dieting for the obesity would be in order. Such exercising 
be of the heavy type so as to put as much strain on the m 1c: 
system as possible. In the indolic and mixed forms there is oie. 
so much fatigue, devitality, etc. that strenuous exercising is our@ >, 
indicated. In such instances, however, some exercise should 
ried out and the system that I would recommend is a combinatil 
massage and exercise at the same time, the various motions bei 
follows: 

1. Rub each foot on top with the other, at the same time 
the neck with the hand. 

2. Stroke each arm alternately from the shoulder on the 
side down to finger tips, continuing underneath up again to 
then down same side of chest, and give a short stroke behind 
under armpit. 

3. Without bending the knees, bend the trunk forward and 
from ankle up front part of legs, stomach and chest to the neck, # 
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same time raising the trunk; then stroke down chest to diaphragm; 
now bend trunk forward and grab around the back, with hands on 
each side of spine, as far as possible, and stroke from there down over 
lower back, continuing down back part of legs to heels. 

4. Stroke with both hands from each side of knee alternately up 
over side of hip and loin, then straight across the abdomen with the 
one hand, and the diaphragm with the other. 

5. Press the arms and hands alternately with a swinging move- 
ment from behind down on something in front and on a level with.the 
chest, at the same time giving the trunk a quarter turn to the side, 

and rubbing the kidneys and lower back with the back of the other 
hand. (If swinging and pressing with the right arm and hand turn 
to the left and rub with the left hand, and vice versa.) 

6. This is similar to No. 5, but here swing the one arm side- 
Ways and press sideways on something in front of you, at the same 
tizme rubbing the left and right side alternately with the other hand. 
WV hen rubbing the left side with the left hand from hip up over 

diaphragm, the trunk is turned to the left, and the sideway swinging 
amd pressing is done with the right arm and hand, and vice versa. 

7. Lift the knees alternately up to chest, then while legs go down 
Stroke both sides of legs from ankle up over abdomen and chest to 
neck; then go down the spine with the back of one hand. 

8. Bend the trunk to right and left, at the same time stroke both 
Sides from side of hip up to armpit with each hand alternately (heels 

together). 

9, Jerk the trunk to right and left, at the same time rubbing both 
hands across the chest. 

10. A rolling of the body at the hips, the hands making pressure 

on the abdomen on the relaxed side. 

Practice a breathing exercise between each massage exercise 
except in No. 8, when legs remain stationary and feet are kept at 
least a foot apart and nearly parallel. Do not exercise for at least 
one hour after a meal. r 

As a special breathing exercise: Inhale as deeply as possible with 
hands placed on loins and elbows, and shoulders thrown back, at the 
same time rising up on toes and bending the knees so that the heels 
touch the seat. Exhale the air through the mouth while rising up on 
legs and toes and down again on heels. 

Intestinal Irrigation.—Intestinal disinfection has been tried by 
Means of the trans-intestinal lavage method using various solutions 
for the purpose. What is accomplished here is a duodenal lavage 

and the benefits obtained are undoubtedly due to the washing of the 
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intestinal content onward, and not to the various solutions which are 
used. Jutte uses a combination of saline cathartic with phenolphthal- 
ein. Other men claim benefit from the use of a solution of magnesium 
sulphate. There is no doubt that these methods accomplish a thorough 
cleansing of the lower end of the small intestine and all of the large, 
and it is my belief that such results as are accomplished have been 
brought about by the mechanical use of the water plus a purgative 
effect from the salts in solution, and not from any bactericidal action 
In this limited sense they are worth the while, particularly in the 
saccharo-butyric cases where there is a high anaérobic content, a large 
amount of Welch bacilli and perhaps Gram-positive diplococci or 
single coccal growths. In my experience the use of the trans-intestinal 
lavage method of washing the small and large intestine is also worth 


Fig. 48.—Jutte duodenal tube. 


while in those instances of saprophytic infection, both of & 
Gram-negative and Gram-positive types. There is no doubt that wi 
its use is persisted in for a length of time these individuals # 
very much relieved of the symptoms for which they come under ® 
servation. But as a general method of treating intestinal toxemi! 
doubt that it could serve any purpose which would be curative & 
helpful in a large enough number to warrant its general use # 
cases. The Jutte tube and method for this is by far the best 
Colonic Irrigation —W hat has been said in connection with ta 
intestinal lavage should manifestly hold more true in colonic im@ 
tion. Numbers of men that I know of are engaged in irrigatiog 
colon in instances of colitis, intestinal toxemia, etc., and I have ytt® 
see the case after an extensive study of this method that has be 
benefited by it. There are not a few individuals who believe t# 
they have been benetited, the effect being entirely one of purgat## 
and mental suggestion and not due to actual curative benefit b 
about hy the method. Of course an emptying of the intestinal 
has been accomplished but this can be done quite as well by any . 
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using an enema, simply lying on the left side or perhaps in the knee- 
chest position. No physician, nurse, high rectal tube, or any definite 
solution employed is worthy of consideration in these cases as a 
method of treating intestinal toxemia while under a physician’s atten- 
tion. It does not pay for the time and effort the medical man puts in 
on the effort, nor the patient for such as they have to pay for the 
treatment. i 

In my work I do not use any form of rectal irrigation, either 
accumulative or by recurrent tube. It is my belief that the human 
intestinal canal is not made for the purpose of withstanding large quan- 
tities of water. Many times distinct harm is done, and such results 
as may be brought about by a benefit in the pathology of the gut 
are so few that they are not worth the while, and could quite as 
well—in fact, much better—be accomplished by means of an anti- 
constipation diet, with perhaps the addition of slight purgative assis- 
tance which would insure the bowels moving normally. 

The use of vegetable purgatives, particularly the drastic vege- 
table purgatives, should be entirely discouraged in cases of intestinal 
toxemia. It is my observation that they do more harm than good, 
and while patients may feel relieved after their bowels have moved, 
in the end they are more toxic than they were before beginning with 
the drugs. An occasional small tap-water enema may be in order 
€very week or so, but its regular use never. 

Intestinal Putrefaction and Water Drinking.—Data is on hand 
Which indicates a marked decrease in the output of bacteria in the feces 
when normal persons were caused to increase their water ingestion - 
to 3450 cubic centimeters per day, the water being taken with meals. 
That intestinal putrefaction was also diminished under these condi- 
tions is indicated by an accompanying decrease in the urinary indican 
Values during the interval of high water intake. The course of the 
total ethereal sulphate excretion did not parallel that of indican, thus 
furnishing evidence in favor of the view that indican has an origin 

ifferent from that of the other ethereal sulphates. When a normal 
Man passed into a seven day fast from a high protein level, it was 
found that the daily output of fecal bacteria was markedly lowered, 
With a return to normal values with the inception of a post-fasting 
Period of low protein character. Indican and total ethereal sulphates 
are also decreased under the fasting regimen, this decrease being 
followed by an increase on subsequent ingestion of food. (Blather- 
Wick, Sherwin and Hawk in Journal of Biological Chemistry). That 
the use of water is worth while is evident but in cases where there 
is ptosis or in which there are marked states of atony the use of 
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large amounts of water may be contraindicated. Water-drinking, 
however, cannot cure an intestinal toxemia, or even materially benefit 
it if it is distinctive. 

Dietetic Treatment.—In the three types of toxemia one must 
avoid continued reinfection that follows the ingestion of putrefactive 
bacteria with the food, promote prompt digestion and rapid absorp 
tion from the small intestine, and reduce the number of putrefactive 
anaérobes in the ileum and colon, To avoid the infection and re 
infection, the mouth must receive scrupulous care. Carious teeth and 
gingivitis must be treated carefully by the intelligent use of tooth 
brush and of washes containing peroxide of hydrogen, camphophen- 
ique, or a weak solution of camphenol. Gastric lavage may be neces- 
sary in addition, perhaps best conducted in the morning. Oral sepsis 
requires strict attention. 

The preparation of food and ordinary cleanliness is very effective 
—it is probably better to use cooked food as much as possible. Frat 
is not above suspicion, for on the surface of most raw fruits bacter 
swarm. The bacillus of malignant edema, for instance, being com 
monly present on the banana peel, and the B. putrificus on gr 
skins. Raw milk always contains a large number of bacteria and offe 
some of the putrefactive forms, especially B, putrificus. Sterilizatil 
of milk is of little value. Pasteurization or the ordinary boiling ki 
the lactic acid formers but does not harm the spores of the putt, 
factive organisms. Cheese contains many putrefactive forms amé 
best avoided, particularly inasmuch as many of these patients lack # 
protective action of a normal amount of hydrochloric acid i 
stomach. 

With rapid digestion and prompt absorption little pabulum for te 
putrefactive organisms reaches the colon. These processes are 
facilitated by means of the secretory and motor functions 0 # 
stomach. Chief in importance here is proper mastication which 
determines the ability of the body to utilize food. When large 
of meat are swallowed they commonly appear in the feces. The‘ 
minution of food outside of the body is not an adequate su 
for the patient then loses the emotional stimulus to gastric 
and also the digestive action of the saliva,as well. The 
tration of hydrochloric acid helps for a time but in long stasl 


cases, especially those of the combined indolic and saccharoté = : 
types, it is of little use. Ferments such as pepsin and pancreatia bo. 
of doubtful value. Diastase which enables a patient to utilizet | _ 
carbohydrate might be worth the while. If the stomach is vy. 


sensitive, or a status of irritability exists, it is advisable to give! 
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meals and to administer flaxseed or some other demulcent before 
eating. 

It is a good rule to follow that putrefaction in the intestines is 
directly proportional to the amount of proteins in the food. This is 
obtained from meats and from vegetables. The vegetables are com- 
paratively safe, however, this being due to the fact that vegetable 
proteins are not so accessible either to the alimentary or bacterial 
enzyme, and therefore are not so readily decomposed, and also to the 
fact that bacteria utilizes the carbohydrate substances in preference 
to protein. There is some difference in the effect of carbohydrate 
foods. Bread, sugar, potatoes, and legumes often give rise to most 
of the organic acids and gases, whereas on the other hand, rice, sago, 
tapioca and arrowroot give rise to comparatively little fermentation. 
As a rule cheese should be forbidden as well as most kinds of fish, 
game, pork, veal, hashed meats, and made-up dishes (particularly 
those that have stood over night) stews, rich gravies, soups, meat 
extracts, pastry, cake, tea and coffee. 

So much has been written upon the subject of diet in connection 
With intestinal toxemia, and so little is worth while, that I beg to be 
excused quoting from the literature of the past, and will undertake to 
: Present only my own views. In a word, there is no definite method of 
;dieting for intestinal toxemia, and it may also be added that there is 
‘MO definitely indicated diet which would be helpful in all instances of 
the same type of condition. The best rule is to plan a diet according 

the type of intestinal bacteriology that is present, the designation 
ing according to whether the toxemia is putrefactive, fermentative, 
OF Of the mixed form, and then not to depend upon the diet alone or 
: tinuously. The rule I follow is to plan a normal diet, keeping the 
§tantity of total protein down to not more than 60 grams in a day, 
-OUghing up the diet so as to overcome the element of constipation 
the presence of a colitis if it exists, adding calories in the shape 

fats when there is distinct debility or loss of tissue, the use of a 
Sieh protein diet in saccharo-butyric infections, and the employment 
dot @ diet which gives the minimum amount of food, allowing a general 
= 


Tection in cases of the mixed types. By following this plan I have 

m fairly successful in dieting instances of intestinal toxemia, not 
“ving the bother of making out an individual diet for each patient, 
“selecting various foods for this or that case. After making out 
Lividual lists along general lines for years I have come to the con- 
Nsijon that I have largely hoodwinked myself. I now go upon the 
Adlings in the laboratory and X-ray examinations and make up a 
St according to the type of toxemia, the abdominal and general re- 
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quirements of the individual, always encouraging the taking of suffi- 
cient amounts of food. d 

The type of diet I use in putrefactive cases where putrefaction 
is marked is somewhat on the order of the following: 

The plan of the diet is to partake only of fluid or semi-solid 
foods, at three or four hour intervals during the day and evening, and 
preserve a regularity in the taking of them. The vegetables (no 
rough forms), starches and cereals must be well boiled, and mashed on 
the plate. The quantity taken at a time should be moderate, and 
they should be taken slowly. The meals should be begun at 8 a.m. 
and finished at 10 p.m. Among the foods best to take are the 
following: 

ALBUMINOUS DRINKS. 


Egg broth Grape juice Mutton broth 
Egg nog Grape juice and egg Nutritious beef broth 
Junket egg nog Malted milk and egg _ Broth with grains 
Albuminized water Kumyss Egg broth 
Albuminized clam water Zoolak Cocoa 
Junket Rice milk Malted milk cocoa 
Soups. 
With or without noodles, crackers or croutons. 
Crean of celery soup Mock bisque soup 
Celery soup (gum gluten) Green pea soup 
Asparagus soup Rice soup 
Corn soup Victoria soup (with broth) 
Tomato soup (with broth) 
CEREALS. 
Flour gruel Rice, farina and oatmeal gruel 
Porridge Gum gluten breakfast food 
Cracker gruel Corn meal mush 
Barley gruel Hominy mush 
Barley gruel with broth Rolled oats 
Arrowroot gruel Steamed rice 
Indian meal gruel Boiled rice, farina, tapioca, sago 
Fruits, 


Pineapple, baked banana, steamed rhubarb, baked apples and apple satCemeume 
stewed prunes. 
Pastry, 


Rolls, any kind; bread, any kind; cake or crackers, any simple kinds. 


SHELL FisuH, 
Raw oysters, with lemon only Clam bouillon bisque 
Pan roast oysters Oyster stew and soup 
Creamed oysters Broiled oysters 


Scalloped oysters 
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Ecos, four a day. 


Soft boiled Plain omelet 

Steamed or baked Foamy omelet 

Golden rod eggs Bread omelet 

Egg nests Poached eggs plain 
Fis. 


Creamed fish, baked or boiled fish (plain sauce). 


VEGETABLES, 
Boiled potatoes Peas 
Riced potatoes Beans in purée form 
Mashed potatoes Lentils 
Creamed potatoes _ Spinach 
Raked potatocs 

Desserts, 
Soft custard Gelatin 
Meringue or floating island Souffles 
Banana, peach, or apple custard Junkets, custard, cocoa, coffee, plain 
Chocolate Cornstarch pudding 
Malted milk or baked caramel Cornstarch, fruit jelly 
custard Chocolate or cocoa blanc mange 

Gum gluten pudding Plain or tapioca cream 
Rice pudding, peaches and rice Pineapple cream 
Steamed and boiled rice Pineapple, apple or raspberry tapioca 
Rice meringue Jellies (fruit and cereal) 
Cream of rice pudding Fruit whips 


Bread and cracker puddings 


In most instances, however, more or less use of protein is allowed 
fF many of these individuals require protein, and can take it providing 
is in such form that it is readily digested and quickly absorbed so 

Not to accumulate in the colon. A copy of such diet, with con- 
Pation additions, together with the necessary increase in fats to 
Courage an increase in weight and strength is the following: 


General Rules—Care should be taken that all of the foods are fresh, cleanly 
iced and served, and that no foods that have been standing some hours in a 
>*<ced condition are partaken of. The mouth should be cleansed with plain water 
Feferably with a little bicarbonate of soda dissolved in it) before and after the 
"als and when possible at other times. A thorough cleansing of the teeth and 
=@rrection of such dental conditions as may exist and the use of dental floss is 
Visable. Adopt the plan of taking either four meals.a day, modcrate in amounts, 

three meals a day with supplemental meals between them and before retiring. 
‘rough cooking, cutting foods finely on the plate or mashing them, complete 
“Wication and slow eating are advised. Foods should not be eaten under condi- 
fas of fatigue, mental excitement or depression and a rest for an hour after 
‘Ry meal is desirable. No condiments such as sauces, mustard, pepper, lemon, and 
forth are allowed, and all foods should be plainly cooked and never in made 
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up dishes. The use of salt is allowed. When there is distress in the s 
drink a glass of warm flaxseed watcr before meals, and no fluids, includin, 
milk, water and so forth are allowed with the meals, although these may bi 
in the meal intervals; drinking of a glass of cool water about an hour af 
meal is sufficient. 

Foods Allowed: Bouillon, broth, consommes, purées. Any of th 
cooked cereals served with milk sugar and fresh cream. Eggs in any for 
not more than two a day. Breads, rolls, zweiback, biscuits and crackers. All 
made of gelatin, not more than two ounces of meat, poultry, game and fis 
day. Take a half pint of fresh cream, as much unsalted butter and olive 
possible. Any of the vegetables may be taken, except potatoes, tomatoes, asp 
and canned vegetables, but they must be cooked to softness; peas, beans, and 
being the most wholesome. The green vegetables and salads are allowed. 
foods of value are: custards, egg and milk, peeled fruits, jellies, marm: 
apples, pears, green chicory and spinach. Eat at least three of the followin 
gems, well buttered, during the course of the day. 

Bran Gems: One-half teaspoonful soda, saleratus, dissolved in %%4 ct 
water. Add, when dissolved, 4 cup molasses, then a tablespoonful of butte 
to taste, 2 cups wheat bran, 1 cup bran meal, 1 cup milk, mix all the above in 
ents together. Put in a muffin pan and bake 45 minutes in a slow oven. 

Two added measures of moving the bowels are to take a dish of s 
prunes sweetened with milk sugar instead of cane sugar, or from a teaspo 
to a tablespoonful of white vaseline before retiring. If then the bowels & 
move, inject about a half a tumblerful of olive oil into the rectum at night. 

It may be found that apple sauce, sweetened with milk sugar instead of 
sugar, may be more efficacious than the prunes. If such is the experience, & 
sauce may be used instead or thcy may be taken alternately, eating one on om 
and the other the next. 


Where distinct fermentation exists I use a high protein diet 
number of years ago the use of the beefsteak and water diet ford 
correction of intestinal toxemia had quite a vogue, and there is! 
doubt that considerable benefit was brought about by it. Such a 
as improved were undoubtedly those of the saccharo-butyric ferme 
tation and not the indolic or mixed forms, which manifestly would 
be improved or even would be made worse by a diet high in protets 
A practical diet high in proteins is the following: 


This diet is a temporary one. Take mostly meats—all forms of bel 
the exception of cuts from the shoulder, kidneys and liver. The same is tre 
lamb. These meats should be fresh and taken in a broiled or roasted state. M# 
ton is permissible but no pork nor veal. May take any kind of fish brold @ 
boiled with the exception of shad roe and shell fish. May eat eggs in any {8 
Butter and whole milk are allowed, together with any form of simple chet 
the cream variety, such as Philadelphia, Neufchatel and cream cheese. Et® 
much gelatin foods as possible. Oatmeal and rolled oats are allowed. May be 
breads or crackers made of gluten or rye flour. Lentils and dried peas are 
missible. There is no objection to an occasional orange, pineapple or strawbent# 
The best drink would be chocolate and cocoa. 
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As was stated before, too much dependence should not be placed 
upon diet in the treatment of intestinal toxemia. Some benefit can 
be brought about of course, but the cure of the condition on the basis 
of altering the bacteriology is quite temporary, idealistic, and not 
steadily useful. Some benefit can be brought about in this way, but it 
is only transitory because ofttimes when a definite absence, low or full 
Protein diet is indicated, after a course of time it will be noted that 
the bacteriology present in the individual has become facultative and 
has now changed the type of the toxemia from one to another. Those 
cases always suggest that an infection is present in the gut contents 
and mucous membrane of the small and large intestine and perhaps no 
dieting will be of use, or again that a definite pathology is present and 
therefore no diet will avail, or that there may be some error in the 
Secretions and the individual is toxic more from the mucous membrane 
than from the content of the gut or from an infection in the mucous 
membrane. However, the plan as mentioned above, the absence of 
Protein diet, that in which the protein is low, and the one in which the 
Protein is high, and these based upon the study of the case in the 
Mature of the process in a biochemical way is the most advisable that 
I know of. 

Bacterial Treatment.—Beginning with a description of the 
Vaccine work which is an important topic of the treatment, I desire to 
Consider for a short time the use of the Bulgarian bacillus and other 
forms of organisms taken by mouth for the purpose of favorably in- 
fluencing intestinal toxemia. While it is possible to duplicate the 
©xperiments of Metchnikoff in the test tube, it nevertheless is not 
Possible to duplicate these test-tube experiments in the human econ- 
Omy. The use of the so-called B. B. culture for the treatment of in- 
testinal toxemia is perhaps the greatest fallacy in medicine, and it is 
Surprising to see how it persists from year to year, practically since 

1910. There is no doubt that when there is a high anaérobic content 
in the intestinal canal, essentially a status of fermentation, that the 
use of 2. B. culture is of some value. Numerous discouraging results 
from its use has brought more or less explanation in the way that the 
Cultures used were not active or that they were not in the proper 
Media, a controversy between the proprietary houses, one depreciating 
the worth of B. B. culture as put out by another house, and so on. 
The truth is that the use of L. B. culture for the purpose of favorably 
'nfluencing bacteriology in the intestine is a myth, and is one of the 
Most unscientific, wasteful procedures that 1 know of in medicine. 
™e slight degree of benefit can be accomplished by the use of the 
Actic acid bacilli, particularly instilled into the colon, where there is 
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a putrefaction in that portion of the intestinal canal. But even here 
the results are not worth the effort. What B. B. culture or the lactic 
acid bacillus culture instilled into the colon could accomplish, couald 
be done more definitely by lactose sugar alone or by the so-cal¥ed 
B. acidophilus. This organism which is recoverable from the sto<>ls 
of nurslings, particularly those that are bottle-fed, may be wox-th 
while, used in doses of three to five million taken after meals. Aftexa- a 
‘rather steady use of all of these methods of administering bacte x-ia 
for the purpose of influencing the bacteriology of the intestinal cara =al, 
I have given up their employment. They are expensive to the [>»a- 
tient and accomplish nothing more than the plain lactose sugar coum Id 
do very much better. It will be remembered that lactose encourage es 
the growth of the aciduric bacteria in the small intestine. 

Vaccine.—It is necessary here to consider whether the infect { <n 
is simply of the intestinal content—namely, a true intestinal toxerrm ia, 
or whether in addition to that there is an infection of the mucosaa_— 
namely, a distinct infection. When local pathology exists an infectm <on 
of the mucosa is always present. It is probable that in the toxermaia 
due to infection of the content wherein the mucous membrane am and 
submucous tissues are in a resisting state that very few if am —my 
general or constitutional symptoms are present. The treatment of 
these cases is essentially along general lines, together with prog-er 
dieting, the use of intestinal treatments, and so forth. But where 
distinct infection exists, the vaccine theory offers a means well wort hy 
of employment. When infection of the tissues has taken place, Ci Is 
tinct constitutional symptoms are present. My belief is then tit 
whatever may be done in a simple way unless vaccines are resor ted 
to, but little if any benefit can be accomplished. Of course the dietetic 
means of controlling the infection within the content of the gut are= i 
order however much pathology there may be present. 

Immunity may be defined as non-susceptibility to a disease, or 8 
the ability to resist the causes of the disease. The body may 
immune because of inherited properties or because it has become % 
during life. In intestinal infection work the individual has lost is 
inherited properties of immunity and has acquired none during 1 male. 
Therefore, both the natural and acquired immunity are gone, and C™" 
undertakes by the use of vaccine to give an acquired immunity, eith--@¢" 
active or passive. Active immunization is usually called vaccinati <2" 
and generally produces i in the individual a modified form of the d 2#* 
ease. The individual in this case produces his own immunity, rt 
artificial or intentional inoculation the etiological factors, or mom®* 
particularly the causal organisms injected, must be so modifie 


PUTREFACTION, INDICANURLA, AUTO-INTOXICATION. 209 


that the natural course of these will not follow the inoculation or 
injection. Acquired active immunity is produced by the injection 
of living or killed micro-organisms or of toxins produced by these 
organisms. It is not possible in vaccine intestinal work to pro- 
duce passive acquired immunity. It also is not practical or worth 
while to employ the opsonic index method of estimating the resis- 
tance of the individual according to the work of Wright and 
Douglass.5° There are so many forms of bacteria in the gut that the 
opsonic index results are generally not distinctive. 

For centuries it has been known that following an attack of 

certain acute infectious diseases there remains a certain loss of sus- 
ceptibility to the contraction of a second attack of the same disease. 
Early in the eighteenth century this experience was utilized in vac- 
ination against small pox. This successful immunization can now 
the accomplished against cholera and typhoid fever, as well as con- 
ing more or less benefit in other conditions. 
Sir Almroth E. Wright, in his introductory address delivered be- 
the Royal Society of Medicine on May 23, 1910 gave his con- 
eption of the rationale of vaccine therapy as the exploitation, in the 
st of the infected tissue, of the unexercised immunizing capaci- 
Ses of the unaffected tissues. There exists a correlation between the 
mmeaccine and the antibacterial defenses of the body. This can easily 
@ demonstrated by the opsonic index, which accurately measures the 
(Sonic power of the blood, that is, the antibacterial defenses of the 
Geely (as stated above not advisable in practice in intestinal work). 

The limitations of vaccine therapy, as Wright sees them, are: 
L.. Vaccine therapy can be applied only where an exact and complete 
Bateriological diagnosis has been made, and where the diagnosis 

Kept up to date. 2. It can be applied only by those who ‘have 
Pamie acquaintance with bacteriology, some understanding of the 
'@iionale of vaccine therapy, and a knowledge of the dose of the 
&2-ticular vaccine which it is proposed to employ. 3. A limit is 
W@Bced to the efficacy of inoculation by the fact that there are definite 
Waits to the responsive power of the patient. 4. Successful results 
Mm. be obtained only where an efficient lymph stream can be con- 
Be=ted through the foci of infection. 5. In long standing infections 
bcine therapy can give definite results only after a long succession 
® noculations, and there is no security against a relapse until the 
Besction has been completely extinguished.” 
~ Wright believes that a proper therapeutic dose of vaccine in an 

Scted individual is followed by a period of intoxication, accom- 
“ied by a diminution in antibodies (negative phase), followed by a 

; 14 
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stimulation of the immunizing machinery and the production of zan 
increased amount of antibodies (positive phase). Theoretically, it 
should be possible to bring about the production of surges of antiboeBy 
production, each wave higher than the preceding one, with progre= * 
sive beneficial results to the infected individual. Wright, in tm 's 
early work, insisted that, in order to provoke a positive response Bo 
vaccination it was necessary to inject a sufficient dose to produa==* 
at first intoxication (negative phase). He also believes that an ism 
terval of at least seventy-two hours should elapse between inoculatio=—" 
of vaccines because of this toxic-negative phase following each inocuma \- 
lation. My experience and that of others has shown that with propes= <r 
dosage the ideal immunizing response can be produced without th—iihe 
toxic negative phase. Physiological doses of vaccines should be foxx—l- 
lowed by an immediate production of antibodies without toxic actior «mn. 

It has been generally accepted that the immune bodies are pre —zo- 
duced almost wholly by the blood-making (hemapoietic) organs, aramer nd 
thence delivered into the blood stream. This theory fails to take in’ -amto 
account the special immunity which certain tissues exhibit againur—nst 
infection, which in the intestines is definite. 

The most obvious objection to the use of vaccines in genemm= ral 
infections is that the patient is undergoing extreme intoxication a —_nd 
that the injection of vaccines will but add to this intoxication. THIE—his 
is not so in intestinal work. Another objection offered to the use of 
vaccines in general infections is that vaccines stimulate the prodam=—uc- 
tion of bacteriolytic substances and that these substances may M@amakill 
many bacteria and set free their toxins, thus overwhelming the bo——4y 
with toxic products. I have never seen reported harmful resu=—ilts | 
relative to the sudden setting free of their toxins. Following =— the 
injection of vaccines, the theoretical evolution of bacteriolytic sms—ub 
stances, if occurring, must take place slowly and gradually. 

A third objection is that patients undergoing infection are in an 
anaphylactic state, and therefore are hypersusceptible to intoxicati —on. 
With chronic infections such as tuberculosis this danger apparenssmmtly 
exists, and for that reason I believe the use of tuberculin in treatm—— ent 
should be carried out with extreme care. I have never seen evidemmmmce 
‘of its existence in intestinal conditions produced by other bactes=ra 
than T. B. It takes time for the establishment of anaphylaxis, camand 
the general infections with their sudden onset should be largely E ree 
from such danger, Anaphylaxis is a purely theoretical danger, ass is 
evidenced by the infrequency of serious results following the use of 
diphtheria antitoxin. 
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Christian Herter’s work on the bacterial infections of the digestive 
ct appeared in 1907. Sometime between that and 1910 Allen and 
lers wrote on vaccine therapy. Recognizing the possibility of being 
le to favorably affect the intestinal infections in man by, means of 
ccine methods of treatment, I engaged in the clinical application of 
togenous bacteria according to the infection I believed existed 
intestinal toxemia, carefully noting the results. All of the work 
ne was by the use of autogenous colon vaccine, administered both 
beutaneously and by way of the rectum. Chvostek5! had given 
lon vaccines by mouth, and when some very remarkable results by 
ection of autogenous colon bacillus vaccine had been accomplished 

me (N. Y. Medical Record, Sept. 24, 1910), Turck®? suggested their 
e. In 1910 I had treated one hundred and twenty-seven cases of dis- 
ict intestinal toxemia by means of autogenous colon vaccine with a 
tmber of striking results, some indifferent results, and a few failures. 
suggested that it might be possible to influence the cases better by 
w of autogenous colon vaccine administered by rectum and using 
@ viable form, employing much larger doses than possible by sub- 
@aneous injection, the initial dose of which is limited to between 
million and 50 million, given every fourth day and gradually in- 
eased. The colon route was also deemed advisable because of some 
fy severe reactions, local and general, in the subcutaneous injection 
rthod. It was observed by me that as many as from 5 trillion to 
trillion viable colon bacteria could be given by rectum without 
ich reaction, and that a leucocytosis was possible of accomplishment 
‘tthe same way. Also that the resulting leucocytosis was more 
mdy than that by subcutaneous injection, and if the vaccine 
Bld be kept up for three or four months the results were quite as 
md—in fact were much better than by the cutaneous route. Since 
®@ time Satterlee53 has reported good results by the use of colon 
@llus vaccine given subcutaneously. 

The original use of the colon vaccine by me was suggested by the 
m@lusions drawn by Herter that the colon bacillus was capable of 
@ating the toxic process in the intestine, although it usually did not 
@h the putrefaction, this being accomplished by other forms of anaé- 
Be growths. It isa well-known fact that many strains of the B. coli 

beneficial in the intestinal canal and inhibit putrefaction and fer- 
tation rather than initiate or encourage it. The whole question 
Bound up in the strains of the coli, and it has been my ex- 
ence that there are essentially 4 pathogenic types in the 17 differ- 
sstrains. It is a well-known fact, for instance, that the colon bacilli 
vyered from the human intestinal canal is the most virulent of any. 
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This statement of Deaver’s*4 is true in the main, but depen 
the strain of coli one is describing. Unfortunately the cont 
in the diagnosis of colon bacillus infection, the serum agglu 
test, would be valuable if it were reliable, but its reliability 
be depended upon. One can always recover B. coli from th 
tinal canal of man. The point is, in this subject to figure as 
much the coli has to do with initidting a process of toxem 
whether on the other hand the coli present might not afte1 
innocent forms and distinctly inhibitory to other forms of pat 
organisms. This can only be accomplished by laboratory pr 
in isolating the various strains and studying them culturally 
as by injection in guinea-pigs and other animals. 

Having concluded that the B. coli have to do with the pro 
of symptoms in the case, and decided upon a subcutaneous 
istration, the process of treatment is simple. The patient is § 
dose of castor oil and the third or fourth stool following is ta 
make the vaccine from. As many colonies and strains as p 
should be used to make the vaccine, which would be a poly 
autogenous emulsion and perhaps the infecting strain given. 

Depending upon the age and clinical conclusion as to the ¥ 
of the individual, the initial dose is from about 15,000,000 to 25,01 
of dead bacteria subcutaneously. The dose is repeated every fc 
seven days, and a gradual increase of about 20,000,000 each time 
the maximum of 200,000,000 and 300,000,000 bacteria is reached. 
does ‘not see much, if any improvement until several doses have 
given, and in fact it may be necessary to go on for two or three m 
before results are accomplished. There is a certain reaction aftet 
dose, which consists of local redness and swelling, with perh 
considerable spreading until a large area is involved. The loc 
action begins on the same day and may last for two or thret 
severe cases of intestinal toxemia considerable reaction may ( 
and one would have to reduce the quantity of coli administeret 
dose. The good results when brought about are probably a 
plished by an immunization and sensitization of the body cells. 

Because of the failure in many instances of the use of autog 
coli vaccine subcutaneously administered I believed that the 
route would be more worth a trial, and so far as I know, I was th 
one to use the subcutaneous and the rectal route for influencing: 
tions of intestinal toxemia by the administration of coli vaccine. 
sire to quote from the article published on the rectal instillation # 
which holds almost as true today as it did in 1910, and after abou 
cases have been treated." “My interest in the use of a direc 
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terial method of treatment was suggested by the uniformity of the 
different bacterial pictures seen in examining specimens of normal 
and abnormal stools stained by the Gram differential method; the 
fact that the coli bacilli grow only for a certain time in bouillon, when, 
Probably because of their generation of thermostabile and thermola- 
bile substances allied to phenol, their proliferation is inhibited and 
they become quiescent or resting but not killed (the latter was a 
confirmation of Conradi and Krupjurveit observations with the Bacil- 
lus coli communis and the Bacillus lactis aérogenes (the last of which 
organism probably suggested the use of the Bulgarian form as a 
germicidal bacteria against all others) and also, the fact that Coli 
bacilli were most numerous in stools of normal individuals, but were 
diminished or absent in some cases of excessive chronic intestinal 
Putrefaction, having excess of indican in the urine, even when the 
intestinal contents have somewhat rapidly passed through the colon. 

I have come to the following conclusions: In cases of chronic 
intestinal putrefaction wherein carcinoma, colonic obstruction, abnor- 
mal organic disease of the pancreas or stomach, or gastrointestinal 
atrophy, etc., are not responsible for the condition, much benefit can 
come from raising the content of B. coli communis in the gut by in- 
Stillation either of the autogenous mixed forms or strains from other 
individuals; whether this is due to a real antagonism between the 
toxins of the B. coli and the other putrefactive organisms, these toxins 
being existant in the cultures injected (which bacteriologists claim is 
slight in amount with the B. coli), or whether the B. coli so injected 
are directly toxic to these other bacteria I am not prepared to say. 
(We know that the dead as well as the living B. coli are very toxic). 
Buat it is certainly true that an individual who has high Gram-positive 
StOols can by the autogenous mixed or B. coli instillations quickly 
have the running proportion between the Gram-negatives and posi- 
tiwes raised to a proportion equivalent to normal, this being due to a 
'@ising in the B. coli and also to a diminution in the putrefactive 
Gram-positives as the first become more numerous, With this more 
€Qual proportion between the two types of organisms, the conjugate 
Stalphate of the urine diminishes and the cases make substantial im- 
Provement in the general body. Whether this raising of the Gram 
Negatives is only due to the B. coli or only to the B, lactosus aéro- 
Benes (both being antitoxic to other bacteria), or to both together, is 

Not always possible of determination, since both are much alike in 
their morphology and are Gram-negative in character. But the cul- 
tural methods of distinguishing these two forms from each other and 
the results obtained when only the B. coli were used in the injections 
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incline me to believe that these disorders are due to a shortage « 
activity of the B. coli, and that the latter are the most powerful a; 
in the human alimentary canal against the development of putrefa 
conditions, and, that while outside of the intestine they are des 
tive and pyogenic, inside of the canal they are welcome hosts. 
regards the permanency of the benefit brought about it is app 
that about half of the cases which do not respond to simple | 
ments clear up inside of from one to three months on this treats 
but that the other half may not remain substantially benefited 
when the instillations are kept up for longer periods. These | 
show relapses when the instillations have been stopped for a wet 
more, quickly responding again when the injections are reéstabli 
and some eventually clear up. It is probable that in the relap 
cases some permanent anatomical mischief preventing the estab! 
ment of a normal bacterial intestinal condition is present, whid 
either the cause of the development of the condition in the first 
stance and then its prolongation, or that there is present some # 
tomical or permanent functional change affecting normal 
and motility of the digestive canal in asthenic ways. ll case 
putrefactive conditions should first be treated by the routine m 
of treatment (diet, hygiene, tonics, etc.) before instituting thei 
tions. If no benefit is noted on the B. coli alone the B. lactosus # 
genes may also be added to them, the two grown together # 
single media, and these tried for a length of time. And if 
these no sustained or apparent benefit is achieved, then we 
present some anatomic and permanent complication affectisg é 
function of the gut. and the best we can hope for is a resort ™# 
gery in some of the cases, or a longer interval continuation of! 
tions of whatever form of culture has shown the best results # 
particular case.” 

After numberless attempts to administer rectally the i” 
forms of coli vaccine, I have come to the conclusion that not of 
they act in a beneficial way by inhibiting the processes of { 
tation and putrefaction by such effect as they exert uf 
bacteria present in the intestinal canal but they produce ah 
tosis or a stimulation of leucocytes in the walls of the intesti 
the generation of more or less of an antibody formation wt 
as a means to elevate resistance against bacteria in a gen 
I cannot explain the results accomplished along any other 
that there must be this leucocytic antitoxic body formatio' 
the individuals remain permanently well and are singularly 
infections of all kinds for some years. It may be, after a 
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results accomplished by my method are distinctly along the vaccine 
immunity line, and not along the line of increasing the number of 
colon bacilli in the intestinal canal, or any local effect of that sort. 

The choice between the two methods—namely, subcutaneous of 
dead bacteria which have been killed by heat (and never by means of 
any phenol substance) or the viable autogenous rectally instilled, 
isa matter according to the individual case. After a length of time 
One instinctively cam draw distinctions as to which is the wiser 
method to pursue, whether by vaccination on the one hand or for 
antagonistic effect on the other. This is somewhat of an art and 
cannot be described in words. There are some instances where it is 
wise to use both methods at the same time, but this is not a good 
practice because it is not possible to state which one of the methods 
brought about the beneficial results. It is better to use one, then the 
other or, better yet, to decide on which is the best one to use accord- 
ing to the individual case. In a general way, infections of the in- 
testinal content are best controlled by means of the rectal admin- 
istration while those of the true toxemia wherein there is invasion and 
iMfection of the mucosa or tissues of the body, by the subcutaneous. 
Many cases have both an infection of the content and infection of 
the tissues and therefore require both methods of attack eventually. 

The method of taking innocent forms of bacteria by mouth, the 

Subcutaneous immunity vaccine method, and the rectal instillation 
Of B. coli has failed me at times. This is sometimes due to fault in 
the selection of the case and at other times due to improper vaccine 
€m ployed—occasionally to improper laboratory procedure in esti- 
Mating the pathogenic forms present in the individual. Ofttimes it 
1S necessary to re-examine the case, go over the stools carefully again, 
Particularly from a bacteriological standpoint, and do a restudy of the 
S€dimentary field. It is not uncommon that a conclusion which was 
drawn in the first instance was distinctly different from the conclusion 
that is drawn in the second and third, and so on. The colon bacilli 
re great complicators of the work and not uncommonly an under- 
Ying or overlying bacteriology is very much more important in the 
Production of the symptoms than the presence of the B, coli. In 
these instances no results, or only very mild ones, would be brought 
About by the use of the coli vaccine, and as my work multiplied the 
Number of cases in which other vaccines were more desirable con- 
Stantly increased until now over 2000 cases have been treated with 
other than the B. coli. 

It is not advisable to give a long dissertation on the pros and cons 

on the elaborated vaccine side of the subject, particularly in the matter 
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of ideally selecting the bacteria for the case. This can only be accom- 
plished by careful laboratory study. The following is the plan of the 
work I now follow when I employ the vaccine immunity method in 
the case, giving the infecting organisms, and the two methods oi 
administration of the vaccine. A single bacterium is always employed 
in the vaccine used. 


Basster’s BACTERIAL TREATMENTS IN Primary TOXEMIAS, 


Rectal and Subcutaneous Routes, 
Vaccine Immunity Methods. 


B, aérogenes capsulatus ice rely) 
’ 
Grain-positive diplococci (rectal; rarely) 
SACCHARO-BUTYRIC Gram-positive single cocci (rectal) 
B. bifidus (rectal; rarely) 
B. putrificus (rectal; rarely) 


(rectal) Identification of which of the 

B. coli communis varieties, and that one used. 
(skin) 

B. mysentericus (rectal) 

B. liquefaciens (rectal) 

B. proteus 

Gram-negative streptococci (skin) 

Staphylococci (skin) 


INDOLIC 


Combinations of above according to predomination of {e 
mentation or putrefaction, and types of organism 

Mixep rectal method is used here altogether, and effort is mt 
to get reactions and a leucocytosis of from 10 to 2 the 
and within eight hours after the injections. 


After all that has been said in connection with the diet, gener 
care and vaccines, there still can be found instances where there 5 
no result worth while, either such as can be proven in the labor 
tory or results which the individual shows in a state of improv 
health. In these instances it has been my custom, after an extensit 
study of bacterial antagonisms, to use the following method of # 
ministering bacteria, all the work then being done either by red 
administration or administration through the duodenal tube, usual 
the first. After seven years experience in the study of bacterial at? 
fonisms to meet such cases as fail to respond to the vaccine immunity 
plan, the following represents the plan I now follow. It must 
remembered here, however, that the results may not be as substant 
as those accomplished by means of the vaccine immunity method: 
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Basster’s BActertra TREATMENTS IN Primary TOXEMIAS. 
Rectal and Subcutaneous Routes. 
Bacterial Antagonism Methods. 
B. coli (many different 
strains and perhaps collected 


from different sources). For 
the first two the a, for the 


B. aérogenes capsulatus 
Gram-positive diplococci 
Gram-positive single cocci 


*HARO-BUTYRIC 
'Y protein diet) 


B. bifidus second two the 5 strains are 
best. 
INpoLic B. coli B. acidophilus 
w protein and B. mysentericus . ihe oe 
arbohydrate and Gram-negative streptococci G adm eee 
‘arbon diet). Gram-negative staphylococci | — —" Aare weet 
G, P. cocci 
B. proteus vulgaris (B. Welch) 
B. cloaca (B: coli, polyvalent strains) 
B. pyocyaneus (B. coli, a strains) 
B. putrificus (B. coli, 6 strains) 
Mrxep 


tast possible 


ts of food, no 
peelings of 


No action on antagonisms possible by rectal or sub- 
cutaneous methods excepting when a predominant type of 
bacteria is present. 


-mostly boiled 


The difference between the a and 6 strains of B. coli 
is that the a does not produce gas in saccharose; the b 
does. The effects are the same on all the other sugars and 
on the coagulation of milk. 


Tot a few of the cases have been treated along a line which I 
designated as biochemical alteration. In these instances, as in 
accine method, the infecting bacterium is employed. Different 
the vaccine method in which the organism employed is gained in 
re culture as possible in the shortest time after the stool specimen 
hand, by the biochemic alteration method the vaccine used is 
n which the organism has been grown in successive subcultures, 
averaging between four and six. According to the organism, the 
1 is changed, sometimes at each inoculation, the idea being to 
re it both morphologically and in chemical ways. This often robs 
its specificity and toxicity, and at the same time it answers for 
ne effect on the organism infecting the host. It is only possible 
e study of the individual case and then perhaps after more or 
nstillation experience to decide whether the biochemic alteration 
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would be the best to employ either all the way through the bacter 
treatment time or in a part of it. The list of this method is | 
following: 

Bassier’s BACTERIAL TREATMENTS IN Primary TOXEMIAS. 


¥ Rectal Route. 
Biochemical Alterations. 


Occasionally infecting bacteria can be changed biochemically by growing un 
different media and these used in the effort to substitute those present in the bo 
Successful examples of this have been found in cases of infections with the B.c 
atrogenes capsulatus, mysentericus, and putrificus. 


SURGICAL TREATMENT OF INTESTINAL TOXEMIA (Stasis). 


Watching the number of baneful results that have been accor 
plished by surgeons who have followed the propaganda of Lane a 
others, I am pleased that I have not worshiped at the altar of # 
surgical treatment of intestinal toxemia for the purpose of changis 
the biology of the intestinal canal. I am satisfied that the surgia 
therapy of drainage, (which would have to do with pus, urine, ete) 
or the removal of diseased tissue are surgical fundamentals th 
should be continued. But, these conditions of toxemia are a biologi 
state and one cannot change the biology of the intestinal canal # 
satisfactory ways by changing the fecal current. Deaver was pt 
fectly right about that. To remove an appendix, or to relieve a kat 
which is causing a distinct obstruction, may in individual instances 
a justifiable surgical procedure. There are a few cases of recon: 
tion of the right side of the colon in which it may also be indi 
But the removal of the colon, or to do an anastomosis where 
is not a distinct intestinal obstruction is bad surgical procedure. 
it is only necessary to follow a number of these cases which 
been operated upon by enthusiastic surgeons to prove this, Itis 
fortunate that the biology of this subject is not as well understood 
surgeons as it should be, but it is plain to me that of late they ar 
engaging in as much exploitation in this field as several years 
evidently because they did not accomplish results which were 
stantial or none at all or that the rate of mortality from excisioa 
too high, It is not uncommon to see patients improve for a while 
such surgical procedure, but usually in the course of six months 
year, almost always by the latter period, they are quite as bad as 
were before, simply because their intestinal toxemia still exists. ‘ 
it is not uncommon, even when the entire colon has been removed 
see a condition of affairs which is worse than the state of thei 
vidual before the operation was performed. The more experi® 


——- 
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have, the fewer the operations of questionable sorts are suggested, 
and when the case is simply one of an intestinal toxemia, how- 
ever much pathology there may be in the right half of the colon, 
it is never considered surgical, but always treated medically. In a 
word, for the treatment of intestinal toxemia in all stages, surgical 
procedure is not indicated; if a definite obstruction exists, yes, but. 
for the ordinary case, no. There may be a resulting pathology in the 
appendix, gall-bladder, etc., that requires surgery, but for the toxemia 
or such stasis that is not due to definite obstruction, never. 
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CHAPTER VIII. 


Chronic Excessive Intestinal Toxemia. 


(Continued.) 


CHRONIC INTESTINAL STASIS. 


(Non-obstructive.) 


IN presenting the author’s opinion of what chronic intestinal 
Stasis is he desires first to mention what have been described as chronic 


intestinal stases but which in his opinion are not: 


Constipation 
Gastro-duodenal ulcer and 


Sequelz 
Mesenteric ileus 


Incompetent ileocecal valve 
Jackson's membrane 


Adhesions at the splenic 
©3¢ ure of the colon 


Peric clonic adhesions (any- 
re) 


Cc ~ 7 
yStic degeneration of -the 
reas 


SAcRaches, dizziness, de- 
®']ssion and weakness 


Intestinal toxemias (any 


type) 
Pyloric obstruction 


Adhesions at the duodeno- 
jejunal angle 


Chronic appendicitis and 
appendicular adhesions 


Adhesions at the hepatic 
flexure of the colon 


Adhesions of the sigmoid 
Intestinal venous stasis 


Intestinal obstruction (any 
cause) 


Splanchnoptosis 
Duodenal adhesions 
Lane’s kink 


Mobile and dilated 
cecum 


Prolapsed colon 


Angulation at the 
recto-sigmoid junc- 
tion 


Flatulence 


Non-rotation of the 
colon 


It may now be asked, if the above are not symptoms of intestinal 
Stasis, what is intestinal stasis? In my opinion intestinal stasis is a 
*Ytraptom, and is no more characteristic of an entity than is cough a 
&y Tmptom of pneumonia, or pain in the chest one of thoracic an- 
““rysm, In any of the above. conditions intestinal stasis may be 
Present in fact commonly is, but intestinal stasis is a symptom, and 
“Sually is secondary to or a part of most of the above mentioned con- 


ditions, 


Chronic intestinal stasis is an abnormal slowing of the 
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transit through the intestinal canal, usually in the lower part of the 
ileum or in the right or transverse colon, and is due either to obstruc- 
tive causes, when the diagnosis should be that, of intestinal obstruc- 
tion, or, to an etiology the nature of which may be described as 
follows: 

There first takes place an infection of the intestinal content with 
a resorption of toxic bodies. Commonly also present is an infection 
of the mucosa with a degeneration in the ganglia of the Auerbach and 


t 
Bee 


Fig. 49.—Pathology on right colon due to intestinal toxentia, 
Showing normal mucous inermbrane and caput cecum above ileosee 
chrenic inflammation ef the ileocesal valve(which was firm 
when tissue was removed but is shown relaxed because the spe 
one day old when photographed), arcas of hemorrhage and soled 
the cecum beyond the valve, the mucous membrane atrophic and 4 
wall thinned. 


Meissner plexuses, and more or less absorption of the | 
run to the ganglia or come from the various cells. This! e@ris 
causes an intestinal stasis and is the most common catse, 

The difficulties in the subject have been multiplied beea 
the term intestinal stasis have been included numerous 
in the abdomen in which stasis was present. This has be 
about largely by the propaganda of Lane and quick 
on X-ray methods of examination, operation being per! 
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Stasis was an accompanying or secondary condition. It 
that have brought about confusion in the subject, which 
cessary. 
cases of chronic excessive intestinal toxemia, partic- 
molic and mixed types, when the condition has existed 


as Fig. 49, alec Fig. 51—Same as Figs. 49 and 
Ag an extension of 50.—Still_ more of the eho" sowing 
i in the ascend- a gradual transition of 

into Lh det flexure ene cot 
verse colon beyond, also showing the 
places from whi tissue was cut 
for sections, these being numbered 
according to illustrations of section 
shown. 


and has been neglected, Pee, takes place in the 


A eS 


Fig. 52,—This specimen shows degeneration and necrosis in the mucosa, 
which is more perecalany noticeable in the lymphadenoid tissue and glands, 
the latter not showing in this photomicrograph, which shows a e 
and necrotic area in the Lymphadencid tissue. There are no changes 
in the submucosa. 145. (No. 1, Fig. 51.) 


Se ae 


Fig, 53.—This specimen shows extensive degenerative. and necrotic 
changes in the mucosa, among the glands and Iymphadenwid tissue, Some 
of the glands are denuded of epithelia, There are some shi « 
erative changes in the submucosa, but these are not nearly $0 marked as im 
the rnucosa, Could detect no signs of hemorrhage. 145. (No. 2, Fig. 51.) 
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Fig. 54—Like 52 and $3, this shows considerable degeneration and 
‘ecerom in the mucosa among the glands and lymph nodules, some of the 
former even showing desquamation of glandular tissue. There are also some 
slight degenerative changes in the submucosa (not shown in this picture). 
The spec is truly atonic. 145, (No. 3, Fig. 51.) 
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the elements in the mucous membrane, mainly the cellular, which is 
replaced by a stroma, sometimes very homogeneous in character. 
Sections of such mucous membrane may show a complete absence of 
tubular cells, the mucous membrane being injected with degenerative 
and abnormal material noticeable mainly in the lymphadenoid tissue 
and glands, This degeneration and necrosis extends causing a des- 
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Fig. 56.—Longitudinal section from the small intestine of a guinea-pi, 
—Golgi method. (This picture is partly schematic to show the 

effect of the plexus and ganglions.) , Layer of longitudinal muscular 
fibers. B, Layer of circular muscular fibers. C, Connecting submucus tis- 
sue with the plexus of Meissner and its ganglions. D, Layer of glands of 
Leiberkiihn, £, Villi. a, Plexus of Auerbach. 5, Deep muscular plexus 
cut transversely. c, Balustrades of the plexus of Meissner. ‘¢, Balustrades 
of the periglandular plexus. f, Intravillus plexus. g, Ganglion of the 
plexus of Auerbach. 


quamation of the cellular tissue, finally the destruction of the glandu- 
lar tissue, and perhaps some slight degenerative changes in the sub- 
mucosa. The process is usually met with in the lower ileum and 
mainly in the right colon, although it may extend all the way from the 
lower ileum to practically the dome of the rectum. 


INTESTINAL STASIS. 


CHRONIC 


Fig, $7—Normal ganglion of Auerbach plexus. (Ehrlich method.) 
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Viewing such mucous membrane it looks dry and thin, g: 
wrinkled and here and there are hemorrhagic areas common 
small ulcerations. In my experience they are never met witl 
caput of the colon, but correspond to the course of the transit 
through the gut, the ileocecal valve area being tremendously : 
or congested, but showing nothing more than a simple hyalin 
ing in the superficial layers of the mucous membrane. ds the 
tion continues there is a pathologic change in the ganglion 
of the Auerbach and Meissner plexus in which the ganglion 


Ay 
rae 
NY 


Fig. 59.—Cells of the Meissner plexus, normal human 
being. (fArlich method.) 


become degenerated at the outer aspects, the fine granular degé 
tion commonly extending to almost the center of the cell 
degeneration 1s in .iie protoplasm of the cell interfering with its! 
tion, which function is further interfered with by the afferent 
efferent branches going to and from the ganglionic cells witherm 
in some instances, others becoming absolutely detached, absorbed. 
usually in all instances, the total number being  tremendd 
diminished. 

Manifestly such a condition interfering definitely with the ¢ 
vation of the muscular fibers, mainly the circular, produces whi 
called intestinal stasis. Such a pathology may be secondary te 
ditions such as bands, kinks, ptosis, and others, although it is 1 
possible to state that the condition is secondary even though! 
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anatomical defects are noted, because commonly these anatomical 
defects are themselves secondary to an original chronic intestinal 
toxemia which has not been discovered, and no symptoms had arisen 
until definite stasis existed when they may be those of the stasis 
entirely. It is not warranted or fair to make a diagnosis of chronic 
intestinal stasis when a diseased appendix, or some other pathologic 
condition is present in the abdomen with stasis as an accompani- 
ment, and after an operation had been performed to describe the 
case as one Of stasis. If the medical profession will keep this desig- 
nation of intestinal stasis in mind, there will be no confusion as to 
where the term chronic intestinal stasis should be limited. It should 


Fig. 0.—Cells of Meissner plexus in a case of chronic intestinal toxemia; 
cells markedly shrunken and degenerated. Toor staining of nucleus. 


not be used to describe many conditions the definite pathology of 
which (in fact, the treatment of also) are well-known and have beén 
in the realms of medicine and surgery long before Lane’s propaganda. 
To describe operative procedures for conditions which have caused 
obstruction, either by interference with the dynamics of the circular 
fibers or by actually constricting or anchoring a gut, as intestinal 
stasis is like the tail wagging the dog. 

Symptoms.—The symptomatology of chronic intestinal stasis 
therefore is entirely a Roentgenological matter. It comprises the 
delay in the small intestine usually noted at the eighth hour observa- 
tion after the ingestion of the opaque meal, when it should be almost 
entirely in the right colon; its delay in the right colon, sometimes 
extending to as long as thirty-six or forty-eight hours; its delay in the 
transverse colon, sometimes a matter of two or three days. But the 
delay in the left colon had best not he considered in connection with 


230 CHRONIC EXCESSIVE INTESTINAL TOXEMIA. 


this diagnosis, because actual stasis due to degeneration of th 
lionic cells is not as commonly found in the left colon as in th 
above. 

It must be remembered that when intestinal stasis has bee 
nosed that one is dealing merely with a symptom; that the di 
of the actual condition has still to be made, which in most in 
is a chronic excessive intestinal toxemia, although it may 


Fig. 61.—Diagram showing causes of gastro-intestinal stasis. (Grohe 
1, Prolapsed stomach. 2, Hour-glass stomach. 3, Pyloric obstructioa. ' 
Adhesions at the duodenum, 5, Mesenteric ileus. 6, Adhesions at dot 
denojejunal angle. 7, Lane's kink, 8, Incompetent ileocecal valve. * 
Chronic appendicitis. 10, Mobile and dilated cecum. 11, Jackson's md 
brane. 12, .\dhesions at the hepatic flexure of the colon. 13, Protap* 
colon. 14, Adhesions at the splenic flexure of the colon. 15, Adhesions! 
the sigmoid, 16, Angulation at the rectosigmoid junction. (This is offet 


by the author, not as a total of the causes, but to show the common st 
of stasis.) 


any one of the conditions mentioned above in connection with! 
intestinal stasis actually is not, but only secondary to. 
Treatment—The treatment for chronic intestinal stasis # 
treatment of the original condition, whatever this may be, or ¥ 
ever combinations uf them may be present, These are mention 
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connection with the various subjects and the author considers it out of 
place to describe any method of treatment for intestinal stasis as such, 
since the treatments for it are the treatments for the various conditions 
that have brought the stasis about. 


INCOMPETENCY OF THE ILEOCECAL VALVE. 


It certainly was not later than 1910 that my attention was called 
to incompetent ileocecal valves by Cole of New York. At that time 
he had been studying the entrance of bismuth clysma from the right 
colon into the lower ileum, and was much interested in the subject. 


A B 


Fig. 62—A, Normal ileocecal valve. B, Incompetent ileocecal valve. 


MY interest in the matter began then and during the course of two or 
three years I noted there were numberless instances of people who 
haa been examined in my X-ray department who had incom- 
Petent jleocecal valves without symptoms that could be ascribed to 
t. In 1913 Kellogg! drew attention to the incompetency of the fleo- 
“fcal valve, disorders arising from this condition, and a method of 
‘Teatment. His conclusion was that in complete incompetency of the 
valve the passage of undigested material could take place from 
hes Small intestine into the colon, causing an irritation and diarrhea. 
He Suggested that when the passage from the small intestine into the 
“Te was too rapid, distention of the colon, stasis, putrefactive pro- 
“€8ses, colitis, pericolitis or appendicitis might result. The accumu- 
ated material drawing upon the root of the mesentery could produce 
8 obstruction at the junction of the duodenum and jejunum and 
Cause duodenal and gastric stasis. \ppendicitis and various troubles 
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attributable to adhesions about the ileocecal valve region were a neces- 
sary consequence of incompetency of the valve, and this incompetency 
interfered with the movement of gases, causing flatulence, which he 
claimed to be characteristic of complete incompetency of the valve, 
as he observed in 35 per cent. of the cases studied. Constipation was 
another of the consequences of incompetency of the ileocecal valve, 
and lastly, incompetency of the valve gave rise to the condition of 
intestinal intoxication, such as has been pointed out by Schmidt. He 
‘mentioned certain medical measures of control of these cases, and 
finally suggested a surgical procedure as a radical cure for incompe- 
tency of the ileocecal valve, claiming great benefit by it. 

After an intensive study of this subject I have come to the con- 
clusion that incompetency of the ileocecal valve is not a subject of 
much importance in medicine. It is present in at least one out of every 
six or eight persons, depending upon the X-ray technique employed for 
its observation. Take for instance a normal person who has been 
starved for awhile and a clysma of considerable amount given; a small 
amount of barium suspension can always be found in the lower end of 
the ileum. During conditions of starvation for whatever purpose, the 
valve becomes incompetent, and there are not a few individuals having 
incompetent valves who are perfectly normal. In my opinion an 
incompetent ileocecal valve does no harm from the standpoint of the 
fluids from the small intestine rushing rather faster into the large. 
In watching valves, as | have for a long time, it is plain to me that if 
the descending and transverse colon are clear, foods rush through the 
most competent valves just about as quickly as they can and do; not 
going through in small jets as from the pylorus into the duodenum. I 
am satisfied that a slight degree of stasis may occur as a direct con- 
sequence of a markedly incompetent valve, but I think that the degree 
of stasis occurring is of such slight extent that it has no marked signi- 
ficance, certainly not in a surgical way. As to whether the incom- 
petency of the valve can lead to the production of pericolitic ad- 
hesions and so on, is a question which | doubt if anyone can prove. The 
point to remember is that incompetency of the ileocecal valve is not 
a primary condition. It is secondary to an intestinal toxemia in which 
there has been a pathology in the gut wall, or especially a pathology 
in the sympathetic fibers of the Meissner and Auerbach plexuses, per- 
haps the extra enteric fibers and ganglia as well. This is a primary 
condition and the relaxation of the valve is quite secondary. I do not 
believe, for instance, that incompetency of the valve by permitting a 
larger accumulation in the right colon produces an obstruction of the 
duodenum and jejunum and a yastric stasis. In the number of cases 


PLATE XIII 


Marked ileal stasis cighth hour after ingestion. In this case there is 
general lack of tone and function in the sinall intestine without anatomical 
conditions. (X-ray by author.) 


PLATE XIV 


Marked ileal stasis due to chronically discascd appendix. 
Eight hours after ingestion. (X-ray by author.) 
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PLATE XV 


General colonic stasis. Thirty-six hours after ingestion, Duc to 
ptosis and general colitis. (X-ray by author.) 
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PLATE XVI 


Eight-hour gastric stasis due to adhesions from the gall-bladder. 
Colon fairly well filled. (X-ray by author.) 
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PLATE XVII 


ae ineceapetency of the ileocecal valve. The fuid contents could be pushed from 
‘Wem tate the colon and back again hy hands on the abdomen. (X-ray by 
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PLATE XVIII 


Adhesions in the vicinity of the appendix due to chronic 
disease of the organ. (X-ray by author.) 
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PLATE XIX 
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Adhesions near the hepatic flexure. Arrow pointing to site. Intestinal 
obstruction. Cause of the adhesions, chronic intestinal toxemia with re- 
sulting peritoneal infection. (X-ray by author.) 
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PLATE XX 


Adhesion-bearing area in distal transverse colon. Pericolonic 
from intestinal toxemia. (X-ray by author.) 
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of incompetency of the valve that I have observed, I have yet to see 
the first case of distinct gastric stasis as a consequence of it. In- 
competency in my opinion is secondary to infection of the gut content 
or of the gut wall and this infection is not a consequent condition to 
any ileocecal valve incompetency. Perhaps it is of some importance in 
connection with the presence of gas which may be allowed to go 
through an incompetent valve into the lower ileum, but this is a 
matter easily corrected in practically all instances by attention to the 
colon further down. That incompetency of the ileocecal valve gives 
rise to conditions known as intestinal intoxication I do not believe 
at all. It is quite the other way—the incompetency of the valve is 
secondary to the intestinal condition. Such cases as I have seen in 
which primary surgery and repair of the ileocecal valve have been 
done are just the same in the course of a few months after the moral 
effect of the operation has subsided. Toxemia goes on as before and 
therefore the symptoms return. There seems, however, to be a slight 
degree of benefit in some instances, but they are very few considering 
the large number of incompetent valves one meets in clinical work. 
and the number that have been operated upon. 

Treatment.—It is essential when incompetency of the ileocecal 
valve is noted to figure as to how much or many, if any, of the symp- 
toms are due to the incompetency of the valve itself. (senerally on 
the closest analysis, in nearly every instance, it will be concluded that 
the incompetency of the valve does not produce symptoms by itself 
and certainly is not a cause of intestinal toxemia. Such degrees of 
stasis as may exist are generally best handled along medical lines 
directed to the underlying toxemia that exists. It is important in these 
instances to keep the colon cleared by the use of an anti-constipation 
diet and by such means as empty the left side, particularly the trans- 
verse colon, In these instances the use of suprarenal tablets or an 
adrenaline solution is of some value in keeping a valve competent. 
It must be remembered in all of the cases that generally there 1s 
dilatation, and that it is the treatment of the underlying conditions 
that are the most successful in handling the incompetent valve. Ina 
few cases, perhaps, if the abdomen must be entered for the removal of 
a diseased appendix, binding adhesions, or something of that sort, a 
valve may be repaired by the method suggested by Kellogy. To do 
a primary operation upon an incompetent valve in the hope that it 
will correct the conditions that are supposed to be caused by it. is in 
MY opinion a mistake. 
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PERICOLONIC ADHESIONS. 
(Inflammatory.) 


Pericolonic adhesions are due to bacteria of the content of the gut 
having passed through the coats of the wall of the intestine, entering 
the peritoneal surface, causing a slight degree of plastic peritonitis, 
which when formed at the site of contact with a fresh surface of 
another portion of the intestine, causes a corresponding process there, 
providing the parts lie in apposition long enough, and this results in an 
adhesion. These adhesions are met with all the way from the ileo- 
cecal valve region to the brim of the pelvis on the left side. They are 
quite common in the ascending colon region and ofttimes have been 
ascribed to the presence of a diseased appendix. It is possible that a 
diseased appendix may by virtue of its lowered resistance permit the 
transit of bacteria through the walls and the bacteria gaining the per- 
itoneal surface may, by migration or transplantation to approximate 
portions of the gut, cause adhesions to form. In most of the instances, 
however, the adhesions are undoubtedly due to bacteria which go 
through the walls of the gut at that point. In the majority of. in- 
stances these adhesions cause no special harm and, unless they bind 
down a portion of the gut and bridge across, causing a stenosis, they 
had best be left alone. There are some individuals who seem to 
possess a lack of resisting ability on the part of the intestine to hold 
bacteria within the content of the gut. The majority of these indi- 
viduals, however, have an infective condition of the tissues of the gut 
wall secondary to a long-standing chronic intestinal toxemia. There 
are others, who however great the toxemia, never get adhesions. 

One not uncommonly sees cases where the entire ascending. 
transverse and descending colon have adhesions, essentially causing 
a long line of obstruction. Such cases are usually operative, requiring” 
an ileosigmvidostomy or a cecosigmoidostomy for the purpose of 
short-circuiting the stenosed area. When, however, a diseased appen- 
dix can be eliminated in the case, it is best to consider the case as 
medical, because in the vast majority after an operative procedure. 
the adhesions re-form and very often more adhesions are added ti» 
those already present. I have ofttimes seen cases which have beert 
made distinctly worse by operation for adhesions, and 1 am quite 
sure that I have also seen cases having adhesions in which the treat —- 
ment for the underlying intestinal toxemia, finally caused the ad- 
hesions in the course of a few years to disappear. 

Treatment.—In diagnosing intestinal adhesions the first consid - 
eration is to decide whether the symptoms in the case are secondary’ 
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to a stenosis or not. lf anormal, or reasonably normal transit through 
the colon is present, it is best to consider the case medical. If, how- 
ever, distinct steriosis is present, the case is surgical. The medical 
handling of these individuals is along the lines of the underlying in- 
testinal toxemia, which has already been mentioned, to which may be 
added the importance of massage and all sorts of physical means to 
improve the general condition of the abdomen. The one best thing 
for the treatment of adhesions that I know of, is carefully conducted 
abdominal massage, or vibration. No cases, however, improve dis- 
tinctly unless the underlying intestinal condition has been handled 
wisely. The organisms which seem most responsible for the pro- 
duction of pericolonic adhesions are those of the anaérobic group— 
namely, the ones that are not distinctly pyogenic. One might com- 
pare the whole class of these organisms to the gonococcus which, 
as is well known, is capable of producing adhesions in the pelvis of 
the female without any pus unless it is locked up, as in the Fallopian 
tubes. But where they have gained entrance into the peritoneal sur- 


face, only a plastic type of peritonitis with adhesion results takes 
Place. 


INTESTINAL ACIDOSIS. 


During the past years much interest and progress has been made 
in the study of the regulation of the body fluids as regards acidity. and 
akalinity, and in the development of our conception of the condition 
known as acidosis. 

A number of conditions and diseases may disturb the reaction of 
the body fluids as regards acidity and alkalinity, among which may 
he mentioned anesthesia, diabetes mellitus, cyclic vomiting, gastro- 
testinal conditions in children, pregnancy, kidney insufficiency, par- 

ticularly that due to cystic degeneration of the kidney, post operative 
acidosis, severe diarrheas such as occur in entero-colonic conditions, 
Nephritis, eclampsia, hemotoxic immune serums, etc. 

Acidosis is unfortunately named hecause the condition is due to 
Certain changes in the chemical processes of a body which normally 
'§ faintly alkaline, in which there is a tendency to reverse the condi- 
tion by a diminution of the alkalinity of the juices bringing on the 
Condition known as acidosis, but primarily the disturbance is a dimin- 
Ution of the alkalinity. The disturbance need not necessarily lead to a 
reduction of the alkalinity of the fluid of the body—the blood, for 
txample—in fact there may be no alteration in the reaction of the 

tissues. The normal reaction in the body is maintained chiefly by 
these means. The first is the presence in) the blood and 
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lymph of salts, chiefly the sodium salts, of two very weak acids— 
carbon dioxide and phosphoric acid. Of the two acids the former is 
the more abundant and important. In the blood and lymph, sodium 
carbonate (alkaline) and sodium dioxide (acid) are both present in 
such proportions as to give a nearly neutral reaction. If to this 
almost neutral fluid a stronger acid such as oxybutyric, lactic or hy- 
drochloric acid be added there occurs an interchange, in which for 
every unit of the strong acid introduced into the blood there is lib- 
erated a unit of weak acid which possesses much less power of alter- 
ing the reaction of the blood. The capacity of a free acid in a given 
concentration to alter the reaction of a fluid is dependent upon its 
ionization. 

Therefore the constancy of the reaction of the blood is dependent 
upon a considerable amount of sodium carbonate with carbon dioxide 
and of sodium phosphate. \When acids are added to the blood 
they combine with this sodium and liberated carbonic and phos- 
phoric acid, both having very low coefficients of dissociation, hence 
producing a minimal change in the hydrogen ion concentration 
of blood. This factor alone is important in diminishing the changes 
in the reaction of the blood and body fluids when subjected to the 
addition of acid or alkali. In such conditions there is a rapid elimina- 
tion from the hody of these weak acids, phosphoric acid being elim- 
inated by the kidneys and the carbonic acids by the lungs. To these 
weak salts constituted with the weak acids Henderson? has given the 
name “buffer substances.” As a result of their presence in the body 
fluids and of the rapid climination by the lungs and kidneys of the 
carbonic acid and phosphoric acid liberated from them, the blood and 
body fluids always preserve that constancy of reaction essential to 
life. When, however, a reduction in the so-called buffer substances of 
the blood has occurred, the condition known as “acidosis” is produced. 
The primary effect of such reduction is a diminution in the capacity 
of the bluod to transport acids or alkalies. The acid most abundantly 
produced is carbonic acid, and when there is a reduction in the buffer 
substances, there is a reduction in the bluod’s capacity to carry car- 
bonic acid. If this be marked enough there occurs an accumulation of 
carbonic acid in the tissues, generally with stimulation in the respira- 
tory center, .\ more thorough ventilation of the lungs results with an 
increased remuval of CQ, from the tissues, which gives to us one 
clinical symptom of acidosis, namely, hyperpenia, and makes possible, 
in the estimation of the concentration of the COs in the alveolar air 
the making of the diagnosis of acidosis. 
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An over-production of acid bodies is suggested by excretion in the 
urine of an excess of acid radicals, acetone alone in the milder cases 
and diacetic acid in addition in the more severe types, and these two 
with oxybutyric acid as the chief one in the most severe cases. The 
examination of the urine for these bodies is eee ely simple and 
need not be gone into here. 

Since many cases of acidosis do not present large enough quanti- 
ties of acid radicals in the urine, it is important to examine by a more 
direct means, namely, the alveolar air. To observe the content of CO 
of the alveolar air, a means which is comparatively simple is the 
so-called Frizericia method. ‘To determine the reserve alkalinity of 
the bloud, either directly or indirectly. the method devised by Van- 
Siyke® which estimates the CQ. combining power of the plasma may 
beemploved. A simpler and less accurate apparatus is that devised by 
Marriott, which cstimates the CO, tension. It is accurate enough for 
clinical purposes in distinct cases. 

With the exception of enterocolitic conditions in children, the 
cases of acidosis in connection with gastro-intestinal work are few. 
Hlere and there one meets with individuals, generally cases of the 
saccharo-buty ric type of toxemia, in which there is more or less degree 
of acidosis, and in fact, sometimes the symptoms such as the respira- 
tory ones, a characteristic sweet odor tu the breath, headaches, brady- 
cardia, nervous excitation, vomiting, slight dryness of the tongue, a 
tendency to doze. dry skin, are present. In the most severe cases of 
acidosis convulsions are characteristic. and : have seen two such in 
chronic toxemias. 

Not very much is known of how and why certain entcrocolitic 
conditions cause degrees of acidosis. \We do know that they exist, 
“f rather can be caused from these conditions, but usually when 
acidosis is distinctly present. we are dealing with a condition of dis- 
ise of the kidneys, diabetes mellitus or some one of the conditions 
that have a more causative bearing. We do know that in children 
and young adults, and occasionally in older women, wherein it is not 
possible to diagnose anything other than an cnterocolitic condition, 
that acidosis can exist and is sometimes of rather grave importance. 
It Seems in some way to be hound up with the digestion or meta- 
Lolism of fat which upsets the reaction equilibrium of the tissues. It 
is present sometimes in late cases of cancer of the gastro-intestinal 
canal, and other fatal conditions in whieh probably the acidosis is 
caused by a condition of dissclution, No diagnosis of acidosis should 
ever be made without positive alveolar air findings. 
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Treatment.—Where no apparent cause for the acidosis exists, 
one’s attention should be directed to an enterocolitic condition as 
being the cause, and careful examination of stool and urine is called 
for, placing the patient on a minimum dict, usually with the absence 
of fats, all the vegetables being boiled. After eliminating measures 
such as have to do with purgation and attention to the skin, comes the 
use Of alkalies, preferably bicarbonate of soda in large quantities taken 
by mouth or rectum. Where a condition of saccharo-butyric fermen- 
tation exists this should be handled along the lines mentioned in 
connection with that subject. 
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CHAPTER IX. 


Catarrhal Conditions, 


ACUTE DUODENITIS. 


It is most probable that acute duodenitis is common enough, but 
it is rarely diagnosed. It is presumable that many instances of gas- 
tritis have instances of somewhat the same pathology in the duodenum. 
Acute duodenitis, however, rarely gives any symptoms as such and 
it probably is not an entity by itself, but rather an extension of an 
irritation or inflammation from the pyloric end of the stomach. When 
present there is no special treatment other than that for the causative 
condition, namely, the condition at the source of origin. 


CHRONIC DUODENAL CATARRH. 


While acute duodenitis, particularly that classified as the gastro- 
duodenitis, can frequently be diagnosed by means of the duodenal 
tube, the diagnosis of chronic duodenitis is extremely difficult. 
Boas! hesitated to make a differentiation between localizing catar- 
thal processes in different portions of the intestine, although he was 
quite willing to do so between catarrh of the small and the large 
bowel. He stated that the presence of mucus in the feces, its shape 
(large or minute pieces) and color (whitish or bile stained), permits 
of the diagnosis of intestinal catarrh and its localization in the small 
or the large intestine, but the further subdivision of this rather long 
Organ was not of practical value. 

A few instances of definite chronic duodenal catarrh have been 
found at autopsy. Gaultier? mentions a patient where autopsy showed 
a definite chronic duodenal catarrh. Thus, I believe with Einhorn* 
that chronic duodenal catarrh is an entity and is possible of being 
diagnosed. I have met with several such cases in my own experience, 
where it was not possible to demonstrate a catarrhal condition of the 
stomach, but judging from the findings of the duodenal juice obtained 
by a duodenal tube the condition was perfectly manifest. The .cases 
Presented instances of distress two or three hours after meals with 
Considerable flatulency, and two had diarrhea. There is usually some 
loss in weight, although this is not marked. 

(239) 
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The diagnosis is made by noting essentially a normal test-meal 
and on aspiration of the duodenum a grayish-turbid fluid with thick 
particles of mucus and an alkaline reaction. The mucus normally ob- 
tained from the duodenum is colorless and very stringy, while that in 
cases of duodenal catarrh is different in color, and on microscopic ex- 
amination distinct particles of mucus are visible. It is upon the pres- 
ence of negative mucus in the gastric content and the flakes of mucus 
in the duodenal content that diagnosis is possible. 

Treatment.—The treatment for the condition is essentially that 
for chronic gastritis in which hydrastis may be given immed- 
iately before meals in a mixture containing bismuth subcarbonate. 
The occasional employment of Carlsbad salts diluted with large quan- 
tities of warm water twice a day on an empty stomach; the patient 
lying on the right side afterward serves to good purpose. 


ADHESIVE DUODENITIS. 


The unfoldings of the operating room and the post-mortem 
chamber, lead one to believe that such a condition as adhesive duo- 
denitis is a clinical entity. Commonly, adhesions are met with, not 
springing from the gall-bladder or elsewhere, but entirely associated 
with the duodenum. These are often inflammatory in origin and must 
have been caused by some inflammatory condition of the duodenum 
extending through the walls and involving the peritoneal surface. 

It is generally considered that the duodenum is sterile of bacteria 
and that it is a part of the gastro-intestinal canal in which, when in- 
flamed, the condition usually subsides. Whether these adhesive condi- 
tions are subsequent to a status of acute or chronic inflammation is 
not possible af demonstration. In several instances of sections of 
fresh duodenal walls that I have made there were distinct evidences 
of infiltration, thickening and more or less so-called catarrhal 
change in the epithelium. I believe that there are inflammatory con- 
ditions which can involve the pyloric end of the stomach, causing 
essentially a pyloritis with even large inflammatory masses, this con- 
dition extending out into the duodenum, and that many times in those 
instances adhesions are formed, gastric or duodenal in location. As 
to the running condition causing these adhesions and their diagnosis 
and treatment practically nothing is known. They apparently are 
symptomless or their svmptomatology is so indistinct, or perhaps 
hound up with colloquial symptoms of a gastric disturbance, that it 
is not possible to diagnosticate such a condition, and generally, even 
when adhesions are present, it is not possible of being diagnosed 


SIMPLE CATARRHAL JAUNDICE. 241 


excepting when these adhesions so deform the duodenal cap that 
they are demonstrable by the X-ray. On the other hand, it is not un- 
common to see instances in which the entire abdomen is negative but 
where adhesions of the duodenum exist, these being responsible for 
the condition; because usually when they are relieved the symptoms 
disappear. I have had several cases where adhesions bound down the 
junction of the first and second part of the duodenum, sometimes 
causing quite an angle, in which after a simple operation the entire 
symptoms disappeared. Therefore the possibility of this condition 
should be kept in mind, even though it represents one of the most 
difficult abdominal diagnoses to make, but by very careful X-ray work | 
it can be done. 

It is most probable that the cause of these adhesions is bacteria 
entering the duodenum surface either by way of the stomach or by 
ascending infection through the small intestine. While in -health it 
is rarely possible to demonstrate the presence of bacteria in duodenal 
juice, in clinical work they are common findings. The instances are 
numerous of recovering J}. coli from duodenums and it is logical to 
understand that these could migrate through the walls and cause an 
inflammatory condition with an adhesive peritonitis, no symptoms 
being present until the adhesions have existed for some time. The 
diagnosis of the condition is entirely a Roentgenographical matter, 
and the treatment in persisting symptoms is surgical. 


SIMPLE CATARRHAL JAUNDICE. 
(Gastro-duodenitis.) 


This condition is due to a blocking from more or less inflamma- 
tion and swelling of the common bile duct. While the duct alone may 
be involved, it usually is secondary to inflammation of the duodenum, 
this irritation and inflammation itself being secondary to a simple gas- 
tritis, The cause is usually a consequence of some gastric disturbance 
or the ingestion of deteriorated toxin-bearing foods, to which alcohol. 
tich spices, sauces and irritaht poisons may be added. Sometimes it 
recurs in people because of an exposure such as chilling of the ab- 
domen or sudden changes in temperature, insufficiency of’ clothing, 
mainly that about the abdomen. Most often, it is met but once in 
the history of a case. 

A true epidemic form of this disease has been termed Weil's dis- 
ease which has been accredited to a spirochete known as Spirocheta 
icterohemorrhagiz. This condition is ushered in by a high fever, 
lasting one to two weeks, with a gradual decline in the second week, 
and is attended with considerable prostration. .\lbumin is commonly 

ah 
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found in the urine, and the spleen may be enlarged. Whether th 
simple catarrhal jaundice so frequently seen is a sporadic form of sucl 
an infection has not been determined, but probably Weil’s disease is 
an entity by itself. 

Simple catarrhal jaundice generally develops insidiously, rarely 
shows any increase in temperature, and if so it is very low. Theres 
considerable prostration, slow pulse, an entire loss of appetite, som 
nausea, often vomiting, and there may be constipation or diarrhea de 
to the acholic condition of.the intestinal content. There may le 
headache or a dull feeling in the head, the tongue is usually coated 
either brown or yellow, the breath is heavy and there is a bad tase 
Shortly bile appears in the urine at which time there may be tras 
of albumin. Jaundice may be present early, although often it take 
several days before it is manifest. The stools soon become cht 
colored, the skin sufficiently dry and irritable to cause itching, 
perspiration stains the clothing; depression is usually present, # 
ability to do mental work; but generally there is no abdominal p® 
The jaundice usually lasts from two to four weeks. If it lasts lage 
than four weeks it is wise to suspect that some other cause fort 
jaundice than simple inflammation is present, and in this connect 
malignant disease comes prominently forward in the majority fi 
stances—I mean those in which pain is not present, because such # 
liable to be due to gall-stone conditions. 

Treatment.—The more the patient is at rest the quicker the jam 
dice will subside, and for this reason it is best that he keep in bt 
An initial dose of calomel is preferable to castor oil, this being 
lowed by a saline. A local sedative like bismuth subcarbonate 
cerium oxalate may be given every three or four hours during the dt, 
these best being combined with an alkali such as sodium bica 
The bowels should be moved by simple means such as sodium 
phate, and if there is much epigastric tenderness and soreness, | 
drinking of hot water or hot applications is advisable. The 
should have abundant water to drink, and in the presence of na 
milk of magnesia in teaspoon doses in hot water every three or 
hours is worthy of a trial. 

It is best to begin the treatment by purgation and s 
allowing nothing but water for one or two days. Nourishment 
be begun in the form of bouillon or hot broths, tea, toast, thin 
gruel, or some other thin gruel. Malted milk may be given, asl 
a day or two eggs if they are well tolerated. As a rule milk is o# 
good food for this condition, and the same may be said of fats i 
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kinds. It is best that no liquid be piven cold. and the patient should 
be kept essentially on a soft dict until the jaundice has disappeared. 
To relieve internal congestion and to increase the secretion of the 
skin and stop itching, a daily hot bath is advisable, It is of service 
especially in removing the irritating crystals that occur on certain 
parts of the body from the perspiration in this condition. The itch- 
ing also may be controlled by a lotion of 5 per cent. carbolic acid in 
alcohol. Sometimes a moderately strong solution of sodium car- 
bonate or a saturated solution of sodium bicarbonate serves to good 
purpose. 
As the patient improves the dict can be enlarged, but it is best to 
withhold the cellulose bearing vegetables until late. [Fruit may then 
be tried but it is best to withhold fats until the stools have taken on 
a distinctly yellowish tinge. If the jaundice lasts more than ten days 
or two weeks, ammonium chloride in !4-gram doses, three times 
a day, after meals, may be given. .\mmonium chloride is supposed 
to increase the secretion of the mucous membranes, and in that way 
deplete the duodenum of its inflammation. l’robably it also increases 
the secretion of the bile ducts as it does that of the bronchial tubes. - 
The following prescription has been advised: 


BK Ammonium chloride .c,.0. 00. cocsecegaes cvs 10 Gm. or c.c. 
Syrup OF citric Aide creat see ces tire antec ae 25 Gm, or cc. 
Wateriup tome. SoS. Ses LEY 100 Gin. or cc. 
Mix and Jabel: -\ teaspoonful, in water, three times a day after 

meals. 


DUODENAL DILATATION. 
(Kinking of the duodenum.) 


Of late dilatation of the duodenum has awakened considerable 
interest, Albrecht# pointed out that this segment of the duodenum 
has, under normal conditions, nut a round contour but a distinctly 
flattened circumference; and (odman,* a few years ayo emphasized 

iS fact and presented casts of a number of duodenums showing 
thnite evidence of compression. These observations were supposed 

be of interest in connection with the fact that the terminal portion 
of the duodenum passes behind the root of the mesentery and lies on 
the vertebral column and aorta, and that in the erect posture of the 

Man being this transverse part of the duodenum is more or less 
‘ompressed by the mesentery and its contained superior mesenteric 
attery, 

In numerous text-hbooks and articles this fact of the course of the 
Modenum in connection with the mesentery and superior mesenteric 


244 CATARRHAL CONDITIONS, 


artery has been mentioned as a prominent factor in connection with 
dilatation of the duodenum, particularly in ptosis cases. After an 
observation of many thousands of cases of ptosis, so far as Roent- 
genographic examination and demonstration can go, 1 do not believe 
that this is a practical fact in connection with the cause of dilatation 
of the duodenum, It is true that one occasionally sees a largely 
dilated duodenum in connection with ptosis, but too often in the worst 
cases of ptosis it is not present, and I state this even in the face of 
the fact that traction on the mesentery generally causes more or less 
complete inclusion of the duodenum. It is far more probable that 
this condition is due to other factors than the one mentioned. Easily 
the most common cause of dilatation of the duodenum is a marked 
state of ileal stasis for whatever reason, not as Jordan® suggests be- 
cause this is due to sagging of the small intestine and a pulling on 
the mesentery, but to a backing up that occurs in the intestine plus 
the onward running peristalses of the stomach causing a dilatation of 
the duodenum, it being the zone which would receive the greatest 
amount of to and fro pressure effect. The next most common cause 
is an extension of a gastric atony outward through the pyloric muscle 
and involving the first part of the duodenum, perhaps the second and 
third parts being essentially normal in caliber, altheugh the dilatation 
gradually subsides so that it is not possible to sharply delineate that 
the dilatation is only in the first part. This is commonly seen in 
ptosis cases, but in far more instances in cases of distinct gastric 
atony with a relaxed pylorus, the condition being due to a long- 
standing intestinal toxemia with effect upon the sympathetic plexuses 
in the rear of the abdomen, in that way interfering with the mus- 
culature tone of the stomach and first part of the duodenum which 
are essentially the same organ. 

Symptoms.—The symptoms of chronic dilatation of the duo- 
denum are those of an infrapapillary constriction—that is, obstruc- 
tion below the entrance of the common bile and the pancreatic ducts 
into this portion of the bowel. Or, on the other hand, they may be 
absolutely negative even in the presence of the most extensive dila- 
tation. 1 have scen duodenums almost as wide as the pyloric end of 
the stomach with no symptoms such as are described below. 

It is believed that the persistently occurring vomiting, in most 
instances the vomitus containing bile, is distinctive of this condition. 
It should be remembered here that such may be present in migraine 
and in many gastric disturbances in which bile is found at the end of 
gastric digestion. 
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Pain in the upper part of the abdomen is generally referred to 
the right hypochondria, as a rule described as an aching, but it may 
be severe so as to suggest biliary colic of a slight degree. In my 
opinion when any symptoms due to the dilatation are present, it is 
never a pain—simply an uncomfortable feeling which is so closely 
associated with other conditions that it is not possible to identify it as 
due to a dilated duodenum. Other symptoms mentioned are those - 
connected with ptosis, obstinate constipation and vague toxic symp- 
toms such as headache, hypersensitiveness, unstable nervous func- 
tion, etc. In my opinion none of these are characteristic of chronic 
dilatation of the duodenum. 

It has been suggested also that the clinical picture of some cases 
is very suggestive of cholecystitis. Wanderhoff,’ I feel, rather over- 
stated the danger of mistake in not being careful enough in getting 
the detail of a good history, because the symptomatology of gall- 
bladder pathology is usually so distinctive that a careful clini- 
cian rarely meets with this confusion. Still, it should be mentioned 
that occasionally the abdominal distress may occur over a period 
of months and there may be some tenderness on pressure so closely 
associated with the gall-bladder region that differentiation will be 
dificult. The same may be said between duodenal dilatation and 
peptic ulcer. 

An accurate diagnosis can only be made by a competent Roent- 
genographical examination, when the condition becomes readily 
manifest. 

Treatment.—The treatment of chronic dilatation of the duodenum 
is usually medical and rarely surgical. In the presence of ptosis, not 
so much because of the arterio-mesenteric theory of the cause, but 
because these patients have distinct conditions of atony and general 
deficiency, the ptosis requires full consideration or no benefit will be 
achieved. This means all that has been mentioned in connection with 
the treatment of yastroptosis in the \ lume "Diseases of the Stomach,” 
or that dealing with enteroptosis later on in this volume, If vomiting 
is present with accumulation of bile in the stomach, lavage may be 
practised. By far the largest number of cases. however, have a chronic 
intestinal toxemia which requires attention, and unless this is handled 
with success benefit in the dilated duodenum is not met with. 

Occasionally one meets with cases where there has been a long 
history of starvation and perhaps some pseudo-clinical symptoms of 
acidosis. In these it might be judged wisest to resort to an opera- 
tion. of which several different forms have been mentioned—one, 
widening the duodenal slit in the mesentery; another, duodenoje- 
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junostomy ; another, resection of the right half of the colon by i 
colostomy, and some even have resorted to the operation of gas 
enterostomy, which [ think is unwarranted in this condition. 

In my opinion, careful medical treatment directed to the pte 
the intestinal toxemia, and the general condition of the patient, t 
being carried out over lengths of time, supported perhaps by la 
doses of nux vomica and constructive tonics, abdominal support, de 
ete., would mean that practically no cases of dilatation of & 
duodenum would require operation for the condition. 


ATRESIA OF THE DUODENUM. 


As is well known, atresia of the duodenum is not such a # 
common’ congenital condition. While the number of recorded 
is by no means large, many have not been reported and have 
unrecognized in the absence of post-mortem examinations. 

Little and Ilelmholz® were able to collect, including theif 
only twenty-seven cases of atresia of the duodenum above the 
of Vater, Silberman reported twenty-four cases of atresia of the 
denum ; Cordes," forty-eight cases of atresia and nine of stenosis 
duodenum. 

Unless great care is taken the possibility of such a condita 
not thought of until the treatment is rather hopeless, and most ™ 
is missed entirely, Most of the cases are classed as malnutn 
spasmodic stenosis, or hypertrophic stenosis of the pylorus. 

The characteristic symptoms are persistent and chara 
vomiting, constipation and change in the character of the stools 
tention of the abdomen, visible peristalsis, anuria, emaciation. | 
dice, other conyenital malformations or hydramnios in the 
The vomitus is usually collective having no necessary relation to 
ing. The bile will be present or absent as the obstruction is below 
above the papilla of Vater. .\ stomach tube passed in sus 
cases would demonstrate the size of the stomach. If the stoma 
greatly dilated the aldomen will be prominently distended and § 
ing sounds may be elicited. The anuria is due to the fact tha 
fluid is absorbed from the stomach or sufficient amount passed! 
the intestine. 

The diagnosis lies between a spasm of the pylorus, con 
hypertrophic stenosis and congenital atresia with complete o 
tion, Spasm of the pylorus inay be present shortly after birth 
often does not cause symptoms for days, weeks, or even 
The same may be said of hypertrophic pyloric stenosis. It is¢ 
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acteristic of the spasm in the hypertrophic cases that in these the ema- 
ciation and malnutrition are slower in their development than in 
atresia of the duodenum. 

The treatment is surgical—usually a quick gastroenterostomy. 
The prognosis because of the tender age of the patient is bad. 


BENIGN STENOSIS OF THE DUODENUM. 


Benign stenosis of the duodenum represents about the same 
causes as the benign stenoses of the pylorus. These then may be 
classified as tumors which may cause a narrowing of the lumen of the 
pylorus and duodenum from without, such as those of the pancreas, 
gall-bladder, etc.; adhesions around the pylorus or duodenum which 
may occasionally interfere with its function, and may lead to kinking 
and distortion of the entire lumen; and angulation or kinking of the 
normal duodenum at the peritoneal point of fixation, at the pars 
superior duodeni. 

Depending upon the degree of stenosis these cause the well- 
known symptoms of pyloric obstruction—namely, the colloquial 
symptoms of gastric distress, nausea at the end of the day which re- 
quires vomiting for relief, and this may be present when large 
amounts of fluid are in the stomach, or, stagnant vomiting—that is 
the vomiting of stagnant material, usually material which is left over 
in the stomach some hours after ingestion. More or less emaciation 
is usually present and commonly visible peristalsis in the gastric re- 
gion with distention of the stomach which may be in such an active 
tone in an effort to empty itself that one can actually feel the organ 
through the abdominal wall. Usually, smaller than normal quantities 
of urine are passed by these individuals because of the limited amount 
of resorption of fluid from the stomach, and there being little that is 
gotten out into the intestinal canal where resorption is most active. 

The test-meals are characteristic of stagnation, fetid from the 
presence of sulphurated hydrogen gas, darker in color than normal 
and in larger quantity. Usually there is a higher acidity because of 
the concentration of hydrochloric acid, and commonly the X-ray ex- 
amination shows the characteristic retention after six hours and the 
globular shape of the organ. 

Often in these cases the symptoms of gastric stagnation are not 
distinct and one requires considerable examination to diagnosticate 
the presence of stenosis. \Vhen tumors are present which narrow the 
lumen, it depends upon whether these are fixed or movable, and not 
uncommonly patients learn which way to sit and lie so as to have the 
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weight of the tumor fall away from the viscus and in this way reliev: 
the symptoms of distress. Adhesions about the pylorus and duo 
denum, however, are usually fixed and the symptoms here are usually 
those simulating somewhat cases of ulcers, cholecystitis, even perhap: 
duodenal dilatation. Inthe presence of angulation at the fixed pom 
of the duodenum this can very easily be diagnosed by trying to pas: 
the duodenal tube which contains bismuth, and observing a shay 
kinking of the tube at the left margin of the spinal column. It must 
be manifest, therefore, that the diagnosis of this condition is largely a 
Roentgenographical matter, because pressure effects upon the hollow 
viscus or the tugging, pulling or binding of adhesions cannot be 
diagnosed in any other way. 

Treatment.—This depends upon the degree of obstruction anf 
its character. In the presence of tumors, operation is in order; th 
same may be said of adhesions which bind down this portion of th 
gastro-intestinal canal. In sharp angulation, however, the treatmest 
may be conservative and usually is successful if it is carried of 
thoroughly. It is essentially that of the treatment for ptosis, which# 
my opinion, is the cause of sharp angulation at the fixed duodesl 
point. 


DUODENAL ULCER. 


The author believes that duodenal ulcer should be considered # 
peptic ulcer and all that pertains to it will be found in connection wih 
my work on the stomach, in which duodenal ulcer is fully treated 


ACUTE ENTERITIS. 
(Enterocolitis.) 


This term represents an acute catarrhal inflammatiun of 
mucous membrane of the small intestine, as well as the upper port 
of the large bowel. ‘The terms acute inflammatory diarrhea. en 
colitis and ileocolitis are synonymous. As a rule it is not 
to differentiate this condition sharply from acute dyspeptic di 
due to the eating of indigestible foods at certain times in the 
notably in the summer months. Nor is it possible always to diff 
tiate it from certain infective diseases with increased intestinal mai 
festations. It must be remembered that certain specific infective 
eases such as typhoid fever, cholera, dysentery, etc., are not 
sented in this classification. 

Some individuals have a susceptibility to acute enteric 
tions manifested most often in warm weather and under conditions 
contamination of foods, usually those of fruits or heavy culle 
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bearing carbohydrates. The condition is not uncommon in children 
following a chilling of the surface of the body during the hot days. 
It is also found in certain cases of mineral poisoning, poisoning by 
toad-stools or other noxious substanees. 

The mucous membrane of the bowel is involved with almost 
equal severity from the stomach to the upper portion of the large 
intestine. It usually is swollen and reddened with the crust of the 
valvulz conniventes presenting an inflammatory appearance. The 
surface is covered with mucus which may be blood-tinged, and the 
lymphatic follicles as well as those in the patches may be swollen, 
some occasionally showing small round ulceration. 

The same form of this condition may be met with in cases of 
chronic nephritis or uremia, and is commonly found in cirrhosis of the 
liver and other conditions producing portal obstruction, or in asso- 
ciation with malignant disease of the bowel, or other lesions. 

Symptoms.—The clinical manifestation of enteritis is that of the 
acute dyspeptic diarrhea, the movements hcing more or less offen- 
sive, according to the degree of putrefactive change and usually con- 
tains a small amount of visible mucus. \When the large intestine is 
principally affected the amount of mucus may be considerable, but in 
most cases the discharge is thin, watery and brownish. Sometimes 
the symptoms are very marked. In some cases of intense and local- 
ized enteritis, paresis of the affected segment of the bowel may occa- 
sion intense constipation or even complete obstruction of the bowel. 

The patient usually suffers with colicky pain and more or less 
abdominal soreness from the beginning. Distention of the abdomen 
takes place and loud rfiimbling or gurgling sounds are frequently 
heard. When the lower part of the ileum is involved the local symp- 
toms may slightly suggest appendicitis. In such cases rigidity of the 
abdominal muscles in the area of pain and tenderness, the occurrence 
of fever, or vomiting and leucocytosis may still further confuse the 
diagnosis. Development of the diarrhea is usually the determining 
symptom suggesting enteritis. In the beginning of the attack nausea 
and perhaps vomiting may be present, the tongue may become coated 
and dry, the appetite wanting and there may be more or less distress 
after eating. When the upper part of the small bowel is especially 
involved active gastric symptoms may be a conspicuous feature in the 
clinical manifestations. Fever, more or less high, is usually present. 
During the time that the diarrhea is on there is more or less loss of 
strength and general debility. Sometimes considerable symptoms of 
shock such as the surface of body becoming cold and moist and cold- 
ness of the extremities, etc., may be present. 
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What has been termed cholera nostras or cholera morbus is an 
intense form of this condition, having about the same relation toward 
many cases of enteritis of adults as cholera infantum bears toward 
enterocolitis in childhood, Such intense conditions usually follow the 
eating of fish, shellfish, unripe or tainted fruit, the drinking of large 
quantities of fermented liquor, beer, or a chilling from the outside 
from exposure during hot days. The symptoms are those above men- 
tioned, being of the: marked type. 

Diagnosis.—The recognition of enteritis as a rule offers no great 
difficulty. The history, onset of abdominal pain of a colicky nature 
and the diarrhea are characteristic. In some cases considerable diff- 
culty may be met with in distinguishing enteritis from appendicitis. 
In appendicitis it must be remembered that the local symptoms are 
more persistent, nausea and vomiting, and perhaps chills are a distinct 
feature with the increasing hyperleucocytosis. Obstinate constipation, 
not necessarily diagnostic, is strongly suggestive of appendicitis. 

The prognosis as a rule is favorable. In the old or enfeebled, 
however, or in children, the disease may be one of considerable gravity. 
Sometimes the condition ends in a subacute or even a chronic in- 
testinal disturbance. 

Treatment.—Prophylactic treatment is of considerable impor- 
tance. It has to do with preventive measures, the taking of irritative 
foods and the like, especially in the hot season and under conditions 
of confinement such as in camps, barracks, etc. Individuals should 
be careful of getting the surface of the body chilled during summer 
weather, particularly in tropical countries. 

The treatment of the condition is that of 4n ordinary diarrhea, the 
patient being kept strictly at rest until all of the symptoms have sub- 
sided. Warm applications to the abdomen not only afford relief but 
have a controlling effect upon the peristalsis. 

As soon as the nature of the disease is recognized the first indi- 
cation is to remove the irritating substances from the intestinal canal. 
A full dose of castor oil or the use of calomel followed by saline may 
be employed, although the best practice is to wash out the canal by 
means of trans-intestinal lavage containing about 9 grams eech of 
sodium sulphate and sodium chloride in a liter of water. 

The diet should be restricted to fluids such as boiled milk, caine 
gruels, albumen water and the like. When gastric symptoms are 
present it is wisest to withhold food for some time. Bismuth salts, 
mixed with lime water, etc, may be used, astringents and opiates 
rarcly being necessary. Sometimes an initial injection of morphine 
is grateful, particularly when the symptoms are acute and the general 
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system is showing evidence of collapse. In the latter instance hot 
applications over the abdomen are advisable together with hot drinks 
and the addition of small doses of brandy or other stimulant. In the 
subsidence of the condition care should be taken that the solid diet is 
not resumed too quickly or the patient gets about too early. Usually 
in the course of several days the condition is under control and 
additions to the diet can be made. 


CHRONIC ENTERITIS. 


Chronic enteritis is a catarrhal condition of the small intestine 
and upper part of the large, usually without ulceration, and commonly 
a sequel to acute attacks. The disease usually takes place after re- 
peated slight attacks of acute enteritis, and it is commonly found in 
other conditions of the bowels such as carcinoma, intestinal obstruc- 
tion. fecal infections, etc. 

Pathology.—The intestines usually present evidence of long-con- 
tinued inflammation of the mucous membrane. The surface is covered 
with extensive secretion, mucus or muco-purulent. There are evi- 
dences of the thickening of the mucosa or of erosion and atrophy. 
Such conditions, even without ulceration. in time may heal with cicatri- 
ces; especially is this true in the large bowel. Not uncommonly 
Ppolypus formations are found surrounding ulcers or independent of 
any ulceration, the polyporic formations being generally secondary to 
the ulceration of the mucous membrane. 

Symptoms.—The characteristic symptom of chronic enteritis is 
; Persistent or intermittent diarrhea. In the intermittent type of case 
r the movements are variable, sometimes normal and at other times 
. Bett, pultaceous and foamy, and at other times very fluid. In some 

Cases of chronic enteritis there is present a persistent constipation, in 
‘w hich instance the stools are light colored or gray firm masses coated 
_ Wraith mucus. When the involvement is mostly in the large intestine 
$ BAucus is a pronounced feature. : 
. The abdomen is usually distended although the examination may 
negative. Usually the individuals persist with this condition with- 
©ut much impairment of health. Some. however, show emaciation, 
* @Cneral depression, and a variety of nervous symptoms. 

The diagnosis is usually difficult to distinguish hetween chronic 
©nterjtis and the functional disturbances of the intestine on one hand 
‘M@Md mucus colitis and certain primary nervous disorders on the other. 
‘Ete is important to remember what Nothnagle stated, that in a long 
© Perjence he had never met with a normal person with normal de- 
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fecation that had either macroscopic or microscopic traces of mucus. 
While this is true it must be remembered that at times one meets with 
mucus in the stools in instances of people in which the condition is 
entirely due to a nervous disorder, such as in some cases of so-called 
mucus colic. Then there are instances of nervous diarrhea which are - 
extremely erratic in different individuals but pursue a fairly regular 
course in the same individual. For instance. one person is aroused 
early in the morning by a desire for defecation and three or four loose 
stools follow without pain, and these cease until the same hour the 
next morning when they are repeated. Others are interrupted in the 
midst of a meal, usually the midday one, by two or three loose move- 
ments, and then there is no recurrence of these until the next day at 
the same time. The examination of stools of such individuals gen- 
erally fails to show any evidence of impaired digestion in the foud 
products, nor is there any mucus present. Such individuals often 
show definite reaction in the disturbed reflexes and belong mainly 
to the “nervous” class. Not uncommonly one meets with a syphilitic 
or a tubercular person who has this tendency to looseness of the 
bowels in which the diagnosis may be somewhat difficult and only 
can be determined by the clinical course and results of treatment. 
The urine should he gone over for the purpose of establishing a diag- 
nosis of chronic intestinal toxemia. It is not uncommon to find in 
cases which might he classified as chronic enteritis a condition in 
which there is putrefaction existing mainly in the small intestine. 
These persons, in my experience, recruit most of the cases of so- 
called chronic enteritis, the treatment of which is one of handling it 
from a toxemia standpoint as well as treating it as a catarrhal con- 
dition. Subject matter pertaining to this will be found in Chapter I. 

Treatment.—The care of these conditions is usually a matter of 
weeks, months or years. The prognosis is generally uncertain but 
persistent treatment is usually effective. 

The first indication is to observe carefully for the presence of 
any focal infection existing about the sinuses in the head, teeth. 
fauces, etc. Such not being present, a careful examination of the 
stools and urine for the purpose of noting whether a chronic intestinal 
toxemia exists is next in order. .As a rule there should be a modi- 
fication in the habits of life. and avoidance of fatigue, exposure and 
similar causes, 

When a condition of intestinal toxemia exists, depending upon the 
character, the treatment is fur the condition found, with the following 
added suggestions : 
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As a rule these individuals are debilitated and require consider- 
able tonic measures in which nux vomica answers the best purpose. 
This may be united with the organic forms of iron. Where symp- 
toms of diarrhea exist, a dictary proper for such a condition is in order, 
and when one of constipation is present, an anti-constipation diet. 
Astringents such as acetate of lead, sulphate of copper, bismuth salts 
may be employed, although they serve no useful purpose so far 
as my experience goes. Intestinal antiseptics may sometimes be em- 
ployed with benefit. When there is an involvement of both the small 
and large intestines, or an involvement of the small intestine alone, 
trans-intestinal lavage with about Y grams of sodium sulphate and 
chloride of soda or bicarbonate of soda, perferably in camamile in- 
fusion is in order, these taking place every day or every other day, and 
kept up for several weeks. Not uncommonly the use of fluid extract 
of hamamelis or fluid extract of hydrastis may be employed, the first 
in a saline solution—about 1 to 125 parts; the second about 2 cubic 
centimeters to the liter of saline solution. The giving of opiates 
should never be employed. 


COLITIS. 
(Mucus colic, Muco-membranous or catarrhal colitis.) 


Inflammation of the colon frequently occurs as an accompaniment 
of general catarrhal inflammation of the bowels or enteritis, and is a 
common accompaniment of organic discase of the large bowel such as 
carcinoma, stricture, fecal infection, and the like. It is met with also 
as a manifestation of specilic infections such as dysentery, etc. Ilow- 
ever, it occurs as an eda disease, which is the form under 
consideration. 

Until rather edetiie it has been debated whether chronic colitis 
is an entity. Some observers hive claimed that inasmuch as it repre- 
sents the inflammation of the wall of the colon and that at post- 
mortem: no evidences of inflammation existed, that it was not an 
entity. But in more careful attention to the minute study of the large 
bowel this view has proven to be erroneous, and it is now known 
to be one of the commonest disorders of the human being. The 
thickening of the mucosa, excessive mucus formation, follicular in- 
tlammations, ulceration and so on are observed with cechymotic spots 
here and there. Infiltration of the submucosa and even general 
thickening of the wall are not uncommon. 1 believe with Daniels! 
that the following classification is the simplest for understanding the 


condition: 
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1. Primary, idiopathic colitis (mucous, mucu-membranot 
catarrhal). , 

2. Secondary or consecutive colitis; (a) bacterial in origit 
protozoan in origin; (¢) unclassified origin. 

A working classification is that based on the character « 
discharge ; 


Fig. 63—Chronie colitis. Chronic inflammation of colon with 
Hille thickening of all coats and chronic ulcerations, (McMaehkea.a 
‘arman.) 


1. Colitis with mucus discharge. 

2. Colitis with all other forms of discharge. 

It is probable that the primary or idiopathic group are la 
neurological in origin, although here dietetic reasons often enter 
ample causes. In the secondary or consecutive groups those bac 
in origin certainly represent by far the greatest number of all o 
colitis cases that are seen. While it is not always possible to | 
which are causal bacteria, and which are, so to speak, accessory 


PLATE XXII 


Chronic colitis, dilatation of the catarrhal right colon, the whole viscus im 
irritation as shown by the excessive peristalses throughout. Fermentative type of 
toxemia present. (X-ray by author.) 
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the fact, ée., which exert an influence once a lesion is initiated, the 
fact remains that careful study of the stools of these individuals 
commonly prove that they have certain bacteriologies which corres- 
pond with certain pathologic changes. 

We have on the one hand the bacteria of the B. coli group in 
which the pathology most often seen is that of an atonic type with a 
flattening and thinning of the mucous membrane, generally a dry sur- 
face and attenuation of the wall of the gut. In such instances the 
pathology mentioned in connection with long-standing intestinal 


Fig. 64.—Microphotograph of mucosa from a case of chronic colitis 
(diphtheritic colitis). 100. 


toxemia will be noted. On the other hand are the cases, mostly of the 
saccharo-butyric type, in which there is less destructive effect upon 
the mucous membrane and walls of the gut, perhaps considerable 
hyperplasia being present. There is of course destruction in the 
glandular secreting apparatus, although the mucus elements usually 
predominate and the walls of the gut are wet. These cases are more 
particularly of the hypertrophic type of pathology and are represented 
in the fermentative class of intestinal toxemia, due to high anaérobic 
content of bacteria. most often the putrefactive anaérobes of the B. 
aérogenes capsulatus and Gram-positive coccal type. 

The neurological cases which are additionally due to indiscretion 
in eating represent hy far the majority of the remaining instances of 
chronic colitis. Leaving the definitely dietetic ones out of considera- 
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tion they are met with in individuals usually poorly nourished, thin, 
anemic, having low powers of endurance, sufferers from neurotic and 
psychasthenic states (commonly recurring from time to time), and 
those of a nervous, excitable and restless type, usually women, al- 
though not at all infrequently men. This neurological type is also 
observed in individuals who, upon examination disclose evidences, 
usually more or less combined, of disturbances of the endocrine glands. 
These disturbances may be manifested in the body make-up or in the 
skin reactions, or noted hy the irregularity that exists in the balance 
between the vegetative and the autonomic systems, and by various 
facts connected with the sexual or intellectual spheres. These are the 
cases which have been described under various etiological combina- 
tions, the most common of which is that they are secretory and 
motor neuroses of the large intestine, with two types of pain—a 
more or less constant aching in the lower abdomen and a paradoxical 
colicky pain always relieved by defecation or an attack of mucous colic. 
Such cases are not clinical entities; they are usually a collection of 
symptoms associated with various organs in the study of the human 
being as a whole, and when a diagnosis of colitis is made, the treat- 
ment is suggested along the line of the findings in the individual 
case. 

Commonly, too, these individuals have more or less kinking and 
partial obstruction of the colon from adhesions or pericolitis, a dilata- 
tion of the colon and visceroptosis, perhaps a chronic appendicitis, in- 
flammation in the uterus or appendices, or post operative adhesions, 
etc., resulting from operations on the abdomen that had been met 
with. In this type of colitis, matters pertaining to diagnosis are some- 
times very difficult. Often much can be accomplished by careful 
investigation of the stool and examinations of the urine, the abdomen, 
systematic sigmoidoscopic examination of the pelvic colon, etc. 

Because there are so many complications connected with each 
type of case, each requires a minute study of the body as a whole. 
Unless this is done there occur the many short-comings that make 
the understanding and the treatment of the idiopathic type of colitis 
so difficult. It is for this complex reason that it is impossible to 
classify types of mucous colitis in any uniformity of nomenclature. 
in etiology and in symptomatology. Remember that this type of 
colitis is a discase of civilization, of inherited nervous instability, of 
ingestibility of many of our foodstuffs, occasionally, of uncertain 
anatomic and many other conditions, so that in a series of these 
people there is always a striking difference between any two of them 
as to the important causes and the bases of treatment. 


tal colitis with absence of haustral contractions, prolapse of the trans- 
and angulations at arrows. Indolic type of toxemia. (X-ray by 
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PLATE XXIV 


Chronic colitis; 8 years’ duration, small smooth colon, absence of 
haustra especially from hepatic flexure onward. Ileocecal valve in- 
competent. (Al/eMahon and Carman.) 
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As far as the abdomen is concerned they have, like the bacterial 
cases, a tendency to sluggish movements of the bowels in the atonic 
cases, the stools perhaps being of large size, and the patient having 
to resort to laxatives and various means to sufficiently stimulate the 
muscles of the colon. Not uncommonly in such cases the use of 
cathartics will bring on more or less flatulency and colicky pains, the 
stools perhaps being covered with mucus from the glands of Lieber- 
ktihn, Other cases again present various spastic types of constipation 
with perhaps hypertonicity in the musculature, the individual having 
soft and mushy stool, with even a tendency to diarrhea. Not un- 
commonly there is a history of attacks of mucous colic which some- 
times are so severe that they present a striking picture of acute dis- 
order. These attacks occur most commonly when the individual has 
made more physical expenditure than the vitality warrants, and thus a 
nervous unbalance occurs causing an explosion in the abdomen which 
represents itself in intense pain, colic, tenderness on pressure and 
several movements of sometimes alarmingly large amounts of mucus, 
the whole condition subsiding in a few hours to several days. Always 
in such instances the general nervous system of the individual should 
be taken into consideration as the main etiological factor. The other 
cases, again, present more or less continuous neurasthenia, or history 
of excessive literary effort, worry about a wayward husband or child, 
some other domestic worry, or perhaps the initiation of a menstrual 
period. As I stated before, malnutrition is often a prominent feature 
in these individuals, not a few of whom I have seen subsisting on 
seven hundred to fifteen hundred calories of food a day when they 
should have had at least twice or three times as many. At times, 
too, they partake largely of coffee, alcoholic drinks, tobacco, and 
these add their toxic factors particularly manifest in an attack of 
nervous instability. 

Visceroptosis and uterine displacements have been mentioned, and 
appendicitis and other focal infections may cause the individual to be 
more liable to these attacks. 

Lastly should be recorded that a very large proportion of cases of 
chronic colitis have the colitis as a secondary condition from an intes- 
tinal toxemia. The mucous membrane here simply expresses a result- 
ing condition, yet this resulting condition may bring on such pathol- 
ogy that it runs on as an entity. Heretofore these cases have been 
considered very difficult but in my opinion they are the simplest of 
all types of colitis to treat. The important question in handling 
colitis is to eliminate all causes such as are represented in the dietetic 
and neurological group, those with endocrine gland disturbances, ete. 

17 
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Coming down to no sufficient cause, a careful examination and the 
bacteriological study of stool will ofttimes present an underlying tox- 
emia from a bacterial infection which may be removable, or changed 
by diet. The subject then, both as to diagnosis and treatment, is 
bound up in the treatment of the infection which has already been 
presented. What follows merely represents the general treatment of 
colitis—not that secondary to an intestinal toxemia. 

Symptoms.—The principal manifestations of colitis are diarrhea, 
local pain and tenderness. However, all of them may not be present. 
Usually, there is more or less abundance of mucus in the stools 
which may be slightly blood-tinged. In severe cases small mucus 
blood-tinged discharges, resembling those of simple dysentery may 
occur, and may be frequently repeated. In subacute cases fecal 
matter with mucus and blood may be passed. Abdominal pain, es- 
pecially in the region of the sigmoid flexure or anywhere along the 
course of the colon is commonly present and sometimes there is 
extreme tenderness on pressure. The author has seen instances of 
fever and general prostration of more or less intensity. 

Most often the pain is indefinite in degree,-variable in situation, 
not relieved by suitable laxatives nor any natural movement of the 
bowels. It is invariably the pain due to ordinary constipation and 
colic, although in some cases it may last for several days. The pain 
is usually worse toward evening and after hot drinks. Pressure often 
makes the pain worse, which is unlike the relief generally experienced 
by pressure in ordinary colic. If the attacks appear periodically the 
pain gradually appears and tends to get worse up to a climax, then a 
furious diarrhea sets in bringing relief. 

A history of habitual constipation is generally present. Not - 
uncommonly one cannot get a history of excess of mucus from pa- 
tients—many people not being observing in this way. With a history 
of constipation there may be attacks of looseness of the bowels, partic- 
ularly when excessive amounts of mucus are present from irritation 
of the retained feces. Flatulency with distention is commonly ob- 
served, the flatulence and discomfort usually increasing at night and 
after hot drinks. 

The colloquial symptoms of indigestion are commonly met with 
in these cases. It is my opinion that the commonest cause of hyper- 
acidity of the stomach, intermittent achylia, gastric atony, as well as 
disturbances of sensation of the stomach, is represented in cases of 
chronic colitis. Ofttimes they are described under the above men- 
tioned headings and treated by various gastric methods when the 
real cause of the condition is in the large intestine. As my exper- 


COLITIS. asy 


ese St, ent ted 


iltieted hyperplasia 
cateds of ateophy ot the mucops mem- 
nth iatlied pathology aa long- 


TINH IT 


260 CATARRIHAL CONDITIONS, 


ience increases I think that the etiology of many gastric disorders 
is present in the imtestinal canal and that much of the treatment of 
years gone by directed to the stomach itself has been false. This 
has been learned by me from the substantial results obtained in in- 
stances where the colon is responsible for the gastric disturbance and 
distress, and not the stomach for that in the colon, In such indi- 
viduals there is commonly an absence of robustness and energy, often 
actual wasting and emaciation. Pallor and mild anemia are usual. 
With suitable stimulation these patients often exhibit quite marked 
energy and briskness but it is not long maintained and the reaction 
is liable to be severe. 

In all instances a careful examination of the individual as a 
whole, taking into account the nervous reflexes, various evidences of 
endocrine organ disturbance, and all matters that pertain to sociolo- 
gic and economic factors under which the individual lives, together 
with a careful examination of the stools bacteriologically are required. 
Relief in instances of chronic colitis is easy; cure is difficult. But it is 
rendered comparatively easy if individual work is done with individual 
patients. This is the one condition in medicine wherein generaliza- 
tion counts for very little. It is the non-observance of the latter fact 
that has made the cure of chronic colitis such a questionable matter 
in medicine, It is really a provision of the Lord that the course of 
chronic colitis is possible with fair health in the individual and that 
in instances of acute attacks the results from most any form of treat- 
ment are favorable. In my opinion, however, we must go beyond this 
point, and it is simple enough to do so if we make a careful, complete 
examination of the patient and take all factors into consideration. 

The X-ray serves a useful purpose in these diagnoses. In the 
irritative form of toxemia (fermentations) increase of haustral con- 
tractions and perhaps marked spastic states may be noted. In fact 
spastic conditions of the colon are always due to this type of toxemia 
and consequent irritative colitis. In the indolic and mixed forms of 
toxemia absence of haustral contractions is commonly observed. 
This most often is in the left side, perhaps in the sigmoid region alone. 
Their absence, as the author has pointed out, is due to destructive con- 
ditions in the neurological tissue of the gut. (See Intestinal Toxemia. ) 

Treatment.—This resolves itself into the relief of the attack itself 
and that calculated to remove the causes of the disease. Rest and 
warm applications to the abdomen with careful regulation of the diet, 
administration of remedies to allay the intestinal irritation are the im- 
portant features of treatment. A dose of castor oil followed before it 
has time to act by a saline soap enema is worthy of general utilization. 


COLITIS. 261 


Of late it has been my custom to do a trans-intestinal lavage with a 
hypertonic saline solution getting a quick emptying of the gastro- 
enteric canal, administering bromides in sufficient doses with warm 
applications to the abdomen, no food for the first day, and then the 
employment of a soft diet, and I think my results have been better 
than with the older methods of treatment. Opiates should not be 
used, not even in the form of opium suppositories. 

The treatment of the cause depends upon what the cause proves 
to be. This, as mentioned before, may be dietetic, neurological, dis- 
turbances in the endocrine organs, which are commonly inherited and 
should be recognized early in life for their proper treatment rather 
than the treatment of the end results such as we have been doing 
in the past, treatment of intestinal toxemia in cases wherein the colitis 
is secondary, surgical procedures for the removal of focal infections, 
appendicitis, etc., medical procedures for visceroptosis, and so on. 

The dietetic treatment. is best expressed in an anti-constipation 
diet, about as follows: 

The plan of the diet is to eat three meals a day with nothing be- 
tween times. The food should be of the normal kinds and simply 
cooked. 


Drink at least five glasses of water a day, preferably before meals and 
between them, not during the meal. Any of the customary foods can be eaten 
but do not take more than two egys in a day and meat, fish and fowl, but once 
a day, and this once in very small quantity. 

Milk, tea or sour wines are forbidden, and no food containing pits or 
seeds are allowed. Fruits, raw or cooked, should be eaten morning and 
evening; the liberal use of honey and the use of milk sugar instead of cane 
sugar on your foods is advisable. 

At breakfast each morning, instead of a cereal, or with oatmeal, eat a 
handful of finely cut agar-agar with fresh cream. This can be purchased 
from the local druggist. During the course of the day eat one to three of the 
following gems, which should be baked twice a week: 

Bran Gems: Two cups of bran, 1 cup of flour, 1 cup of milk, 4 cup of 
molasses, 4 teaspoonful of baking soda (dissolved in hot water), 4% teaspoon- 
tu) of butter, 4% teaspoonful of lard, salt to taste. Bake in a slow oven 45 
Minutes. 

If it is not possible to take the bran gems, take one or two tablespoonfuls 
of wheat bran cooked in milk with cream and sugar. 

At dinner, or before retiring, take a dish of stewed prunes cooked in 
m-lk sugar or honey. It may be found that apple sauce sweetened with milk 
Sugar will work as well as the prunes. If so, may alternate this with the 
brunes, eating one on one day and the other the next. 

At certain times each morning and evening make an effort to stool This 
should be persisted in even if no success is obtained in the beginning. Its 
Object is to establish a revularity in time. However, at any other time when 
the desire for stool comes on, respond to it at the earliest possible moment 
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One cannot accomplish much worth while in a general treat- 
ment of chronic colitis unless individuals have thorough movements 
of the bowels. This is best accomplished by means of diet rather than 
by the use of purgatives, however simple, or by any other way such as 
enemata, trans-intestinal lavage, etc. Those cases having intestinal 
toxemia require dieting and treatment according to the type of in- 
fection, which treatments have already been described. 

Where there is disturbance in the-endocrine system such as is 
represented in the long legs as compared to the trunk of the body. 
kyphosis, cross sex characteristics, eyebrows meeting or being sparse 
at the outer half, heaviness of the hypothyroid and the excitability 
of the hyperthyroid, large hands and feet of the acromegalic, retarded 
sexual development such as is scen in persistency of the thymus or 
pineal glands, disturbances showing in stained areas in the skin, in 
that they may suggest deficient suprarenal or thyroid secretion, etc., 
all require attention along the suggested lines. 

The more neurological group are the most difficult to handle 
because they are commonly recruited from social types of individuals 
who are more difficult to restrain from doing what they should not or 
to make to persist in doing what they should. In this group would be 
- required the inforcement of more rest, the cutting out of certain 
social functions, late hours, discontinuance of certain habits, such as 
drinking and smoking, a sojourn in the country to relieve them from 
domestic and financial worries, the use of stimulating baths, perhaps 
nerve sedatives like bromides or valerian to control the symptoms 
from time to time, various types of tonics such as iron, strychnia, 
arsenic, and particularly the constructive types such as are repre- 
sented in the carbohydrates (malt) and fats, and perhaps the use of 
nuclein or solutions of strychnia and glycerophosphate hypodermically 
administered. It is largely this type of individuals who having been 
so much benefited by a sojourn at a foreign spa, have made this 
custom such a vogue in America, Of them it may he said that if they 
lived properly at home they would not require these means, and in 
such instances where the symptoms make it necessary, the spas in 
various places in .\merica would serve just as well. 

When an appendicitis, gall-stones or any surgical condition 
(focal infections) co-exists with a condition of chronic colitis it is 
best that operation he performed before the medical treatment for the 
colitis is undertaken. One sometimes meets with difficulty in prac- 
tice in carrying out this policy, but it is distinctly the best in the end. 
Benefit comes from the operation and then with the added benefit 
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Chronic colitis. Catarrhal condition of right side, irregular contractions in 
transverse and absence of contractions (peristalses) in left colon. Marked sig- 
moiditis present. (X-ray by author.) 
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from careful medical handling of the colonic condition at times the 
most striking results are accomplished, 

As Roberts has brought out, it is sometimes of value in the way 
of controlling the output of mucus to use a warm 5 per cent. solutjon 
of gelatin as an enema, one every day or every other day. Some 
men have claimed benefit by the use of the so-called intestinal 
antiseptics, In my expetience with this condition, they are useless. 

Operative treatment for mucous colitis as represented in appendi- 
costomy, cecostomy, etc., is merely mentioned to be condemned, So 
far as that method of treatment is concerned, the opening of an 
appendix and stitching it to the abdominal wall can never drain an 
intestinal canal, and such as may be accomplished by washing through 
an opened appendix or a cecostomy opening can just as well be 
accomplished by the use of the trans-intestinal lavage method of 
treatment. 


SIGMOIDITIS. 


In the majority of cases of sigmoiditis there is an inflammatory 
condition of the mucous membrane in that portion of the gut, also 
represented in the descending and perhaps the transverse colon above 
it. Sigmoiditis, however, may exist as an independent condition, the 
rest of the colon being essentially normal. In these instances the 
rectal mucosa, particularly the upper part is usually affected. The 
physiological and anatomical conformation in the sigmoid flexure 
render it predisposed to all diseases arising from the intestinal tract, 
and also to those arising from pelvic organs. Being a true reservoir, 
retaining as it does the fecal matter longer than any other portion of 
the intestinal canal, it is practically subject to infection from what- 
ever pathological cause is active in the upper part of the tract and 
also to injury and irritation from any foreign body or irritating sub- 
stance that passes through the bowel. It is particularly susceptible, 
therefore, to specific ulcerations such as typhoid, tubercular, dysen- 
teric, etc. These do not represent what is described here as typical 
sigmoiditis. 

The term sigmoiditis was first employed by Mayor, of Geneva, in 
1893, and'‘since that time it has been used rather indiscriminately 
to include catarrhal, ulcerative, interstitial and perisigmoiditic con- 
ditions, both primary and secondary. 

Catarrhal sigmoiditis appears in both acute and chronic forms. 
The acute form has very little to distinguish it from ordinary catarrhal 
enteritis involving more or less of the entire colon. In such instances 
this portion of the gut is usually most affected. It comes on suddenly ~ 
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with more or less griping pain, there follow watery passages of mucus 
with or without blood—in fact there may be some elevation in tem- 
perature followed by a period of constipation and irregularity of 
appetite. At the time the attack is on there is usually considerable 
distress on pressure or perhaps only subjective pain in the sigmoid re- 
gion. Most often it is simply a dull aching weight, extending through 
to the back and the patients sometimes take on a septic look during 
the acute stage; the tip of the tongue becoming red the complexion 
muddy, and the pulse somewhat elevated. There is sometimes a 
thickening: or a tumor in the left iliac fossa. Because it is an acute 
condition there is usually an inflammation of the sigmoid due to irri- 
tative putrefactive fecal matter becoming dry. This then causes more 
irritation and an intense reaction on the part of the mucous membrane 
with perhaps a furious diarrhea, the movement sometimes passing 
through a canal in the center of a fecal mass. This may go on until 
an ulceration ensues, or it may lead to a chronic catarrhal condition 
with hypertrophy of the cells and of the walls and sometimes con- 
traction of the caliber. Not uncommonly these conditions cause ad- 
hesions in the vicinity of the brim of the pelvis on the left side, these 
adhesions usually leading to obstinate constipation which predisposes 
to other attacks. 

The treatment of the acute attacks consists of cleaning out of 
the bowel, better with irrigation than with too strong cathartics, limi- 
tation of food, ice poultices and rest in bed. An enema containing 
peroxide of hydrogen serves a youd purpose here. The attacks 
usually subside without much ado but may drift into the chronic 
catarrhal or even interstitial sigmoiditis, or as stated above, with 
adhesion formation. 


CHRONIC CATARRHAL SIGMOIDITIS. 


As has been stated, chronic catarrhal sigmoiditis may result from 
a recurring acute condition and may be part of a general catarrhal 
condition, or it may come on in an insidious manner, the sigmoid and 
upper rectum alone being affected. These patients are always con- 
stipated, the stools usually being of hard masses surrounded by mucus. 
There may be present the type of spurious catarrh mentioned above. 
Not uncommonly one can feel an impaction in the left iliac region. 
more or less dullness on percussion of this area, loss of relish for 
food, palpitation of the heart, muddy complexion, an indefinite type 
of jaundice, tired feeling, mental weariness, often periods of periodical 
discharge of mucus with or without the crises of a mucous colic. 
Such patients often present neurological symptoms. 
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On proctoscopic examination a pale mucous membrane with 
sigmoid flexure more or less dilated and sacculated and perhaps 
acutely flexed may be noted—the latter is best noticed on Roentgen- 
ographical examination. The sigmoid is often blocked with a large 
fecal mass or in the saccules behind the flexures small masses of fecal 
matter are found coated with mucus and muco-pus. In some instances 
one may find a small ulcer. Such cases have been designated as 
mucous or membranous colitis, although this designation is wrong. 


CHRONIC INTERSTITIAL SIGMOIDITIS. 


Sometimes in cases of chronic sigmoiditis a fecal mass is not the 
cause of the tumor or the swelling noted on examination. Often in 
the history of chronic catarrhal sigmoiditis, particularly when there 
has been acute manifestations, the sigmoid may easily be felt like a 
small sausage-shaped swelling in the left inguinal region and this 
may persist for weeks or months. In these cases there is usually a 
thickening of the walls after each successive attack with a loss of 
suppleness and a distinct infiltration. It is this condition that has 
been well designated by ‘Tuttle as an interstitial inflammatory sig- 
moiditis without pus. 

There is always difficulty in defecation, the fecal masses are oval 
or flat and they contain more or less pus and blood. Generally there is 
a dull pain in the iliac reyion which is increased upon the passage 
of gas or fecal matter. ‘There is more or less inflammation in the 
mucosa covering of the bowel and to this as well as toxic absorption 
is attributed the rise in temperature, and the frequent symptoms of 
peritoneal inflammation. Sometimes this sausage-shaped tumor may 
rise to considerable distance in the abdomen. As a rule it is fixed and 
perhaps slightly nodular on its surface. When these nodules are 
observed one should take into consideration the possibilities of diver- 
ticula being present. The proctoscope shows little or no ulceration 
but suggests more or less contraction of the sigmoid, painful upon 
pressure and not dilating cither to atmospheric or artificial distention. 


PHLEGMONOUS SIGMOIDITIS. 


Few cases of this condition are on record. They usually occur 
in the young, and most often in women, the condition being ushered 
in as an acute attack, inaugurated by a desire to stool occurring fre- 
quently, accompanied by rectal spasm, with severe abdominal pain 
intermittent in character. The condition continues for several days. 
It is accompanied by slight tenderness over the lower left part of the 


CHAPTER X. 


Ulcerative Processes. 


NECROTIC ULCERATIVE PROCESSES. 


Tue usual form of simple duodenal ulcer will not be considered 
in this connection. It has special etiology and peculiar clinical fea 
tures which differ distinctly from the other types of necrotic ulcera 
tive processes. The author believes that the first part of the duo- 
denum in which these ulcers are usually found is essentially a part 
of the stomach and the consideration of duodenal ulcer can be found 
in the work on the Stomach where it is dealt with in complete detail 


DUODENAL ULCERATION FOLLOWING ‘EXTENSIVE 
CUTANEOUS BURNS. i 


Since Curling in 1842 first called attention to the definite re- 
lationship between cutaneous burns and duodenal ulcerations the 
subject has been of much interest. No very satisfactory explanation 
of the relationship of the two phenomena has been presented. Why 
these ulcerations are usually found in the duodenum has never been 
explained. The general theory is that following the burns toxic 
substances are secreted with the bile, which, on coming in contact with 
the duodenal mucous membrane, induce ulceration. 

These ulcers differ in many features from the common peptic 
duodenal ulcer. There may be but one, or there may be from three 
to six present. They are usually located in the inferior horizontal 
portion of the duodenum. As a rule they are irregular in outline and 
perhaps long and narrow, varying in width from 1 to 5 millimeters, 
and in length from 5 to 15 millimeters. Usually the ulcer develops 
from the fifth to the twelfth day after the hurn—they have occurred 
as early as the second day, and as late as the seventeenth. They are 
met with chiefly in young subjects, rather oftener in females than 
males, and more frequently after burns of the trunk than of the extrem- 
ities, They are almost invariably fatal, and according to the Fen- 
wicks they occur in 6.2 per cent. of all fatal burns. 


(268) 
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EMBOLIC AND THROMBOTIC ULCERS, 


The intestines are subject to changes dependent upon alterations 
of its blood supply just as are other tissues of the body. If a large 
arterial strand be occluded so as to alter materially the blood supply in 
a considerable part of the intestines some degree of gangrene is usually 
the process that takes place, but if smaller branches of the intes- 
tinal vessels be blocked, especially those running in the intestinal 
wall itself, ulceration may ensue. .\lthough thrombosis induced by 
sclerotic changes in the vessel walls may be the cause of such lesions, 
a much commoner cause is embolism resulting from valvular disease 
of the heart, or abscesses or thrombosis elsewhere in the body, Under 
these circumstances the character of the lesions in the intestinal wall 
will depend upon the character of the embolism, as to whether it be 
bland, or infectious. If an embolism includes one of the smaller 
branches of an intestinal vessel there soon develops a hemorrhagic in- 
filtration of mucous tissues which later extends to the mucosa. The 
area involved becomes swollen, firm and gray or grayish-red on ac- 
count of the interference with its nutrition. The tissues of the area of 
distribution of the vessels soon become necrotic and the mucous mem- 
brane with more or less of the underlying tissues is cast off and an 
ulcer results. Usually the deepest portion of an ulcer is in the center. 
Frequently the visceral peritoneum corresponding to the area of in- 
volvement is the seat of a hemorrhayic infiltration. If the occlusion 
has been such that the entire thickness of the wall is involved, the 
ulcer becomes deeper and early perforation may result. Usually, 
however, the ulcers are of small size and involve only the mucous 
membrane and submucosa. They may be circular, girdle-shaped or 
irregular in form. Generally they are multiple. If the embolus he 
septic the early changes may he the same as in the case of a bland 
embolus but soon a localized submucous infiltration of leucocytes 
occurs and a small abscess forms. This inereases in size and finally 
ruptures into the intestinal lumen. 


AMYLOID ULCERS. 


Amyloid disease of the intestines results from the same causes 
that produce amyloidosis elsewhere, The condition is most often 
found in chronic tuberculosis, syphilis, chronic suppuration and the 
various cachexia. The entire intestinal tract may be profusely af- 
fected, but at times the ileum only is the scat of the disease. Some- 
times the colon alone is involved. ‘he process may affect any or 
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all of the tissucs composing the intestinal wall, but seldom the mucous 
membrane itself. The lymphoid follicles usually remain entirely free 
from the amyloid involvement. ‘The intestines present a pale, shiny, 
translucent appearance and on application of iodine give a typical 
amyloid reaction by turning brownish-red, and when subsequently 
treated with sulphuric acid become blue or violet. 

A feature of amyloid disease of the intestines especially men- 
tioned here is the so-called amyloid ulcer. These are ulcers varying 
in size from that of a pin point to that of the large areas involving 
the entire circumference of the intestine in a girdle-like fashion, and 
from 5 to 15 centimeters in length. They have. smooth, slightly 
thickened edges and a base pale with numerous small striations. 

According to Colberg they originate from the breaking off of the 
middle villi by the mechanical effect of the intestinal content. It is 
probable, however, that the ulceration occurs as a result of the in- 
sufficient nutrition of the imperfect epithelium caused by the amyloid 
degeneration of the underlying vessels. 


SYMPTOMS AND TREATMENT. 


It is plain that the three above-mentioned types of ulceration are 
essentially secondary processes. They are characterized particularly 
by one constant feature, diarrhea, and the character of the diarrhea 
in any one of them is not distinctive in suggesting the presence of the 
particular form. The stools may be frequent and watery and usually 
present the presence of blood. In the case of ulcers following cutan- 
eous burns when blood is met with, a fatal issue usually takes place 
shortly. The cutaneous burn cases usually are accompanied by con- 
siderable pain in the epigastric region, which may not be present with 
‘the embolic, thrombotic and amyloid types of ulcer. Strange as it 
may seem, in the embolic and thrombotic types bleeding is not com- 
mon, and in the amyloid ulcer it must be expected that when blood is 
present perhaps some other form of ulceration than amyloid exists. 
Occasionally in the embolic, thrombotic and the amyloid ulcers no 
special symptoms, other than the diarrhea, exist. 

As was stated before, when duodenal ulceration takes place 
shortly after extensive cutaneous burns a fatal outcome is the com- 
mon issue. Really there is very little than can be done to control the 
diarrhea. Opium may be given, either in the form of morphine sub- 
cutancously or opium powder by mouth. Ice bags may be applied and 
food withheld for the time being, I have seen one such case recover 
with marked deformity of the duodenum which required a subsequent 
gastroenterostomy. After the diarrhea has been on for a short time 
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the patient loses in strength and vitality very quickly, and then 
the sustaining measures are in order. 

In the embolic and thrombotic types, as well as amyloid ulcers, 
the treatment of the condition resolves itself into the treatment of 
the primary disease, and an attempt to control the diarrhea which is 
best accomplished by mineral and vegetable astringents and opium. 


INFLAMMATORY ULCERATIVE PROCESSES. 


CATARRHAL ULCERATIONS. 


It may be argued that the term “catarrhal ulcers” is inappro- 
priate, but it expresses well enough the nature of a condition of ul- 
ceration occurring in conjunction with an apparent catarrhal inflamma- 
tion seen most often in catarrhal enteritis of rather long duration, 
and more frequently in children and young adults than in those of 
middle age or older. The ulcers are present in both the small and 
large intestine, but more numerous in the latter. They are usually 
minute, round ulcers with very slight undulating edges; larger ones 
from confluence of several small ulcers may exist. These areas usually 
have an irregular outline and one of the features of this type of ulcer- 
ation is the superficiality of the ulcer. Therefore it involves only the 
mucous membrane, and generally not even its entire depth. One of 
the conspicuous features of it is that almost all of the mucous mem- 
brane seen in the upper rectum or the sigmoid by an endoscope has 
been denuded of its superficial cover. At times only small areas of 
mucous membrane are left between the ulcerated areas, such mucous 
membrane as is left being in a condition of catarrhal inflammation. 
The process being very superficial, perforation practically never oc- 
curs, but it is not unusual from pathology which extends down in the 
submucosa, perhaps further, that various degrees of cicatrization may 
take place. 

In my opinion, such types of ulceration are generally due to an 
infection of the intestinal content, often certain strains of colon bacilli, 
not dysenteric in type, but which nevertheless have certain dysenteric 
features. This type of disease was commonly seen by me in the 
troops which had returned from the southern camps at the time of 
the Spanish-American War. While it is probable that these strains 
of B. coli are responsible for the condition it is also general that the 
bacteriology of the intestinal canal is highly anaérobic and generally 
has an infection of the I}. aérogenes capsulatus. What may be classed 
as the associated flora «of bacillary dysentery is commonly seen present 
in these cases without the true bacteria of the dysenteric type. 
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SIMPLE ULCERATIVE COLITIS. 


What has been said above is true also in this type of « 
which represents a more advanced or extensive form. It must 
membered by the reader that these two types of colitis are thr 
which the dysenteric forms of bacteria are not present. Thus 
tinction is made. 


Fig. 66.—Case of ulcerative colitis involving particularly the rect 
ampulla. Note fleeting on walls of the air distended bowel. (tas 


After rather an extensive experience with these types of t 
ative processes in which considerable laboratory work has been 
during the past cight years it is my belief! that these types of ol 
tive processes are due to a form of B. coli communis. The ca 
laboratory work in many of these ulcerative processes proves 
the 1B. coli communis can he an infective organism, an infection ¢ 
mucous membrane having taken place, the organism gaining ent! 
into the tissue walls of the gut and living there, probably prol 
ting. Scrapings from the mucous membrane and the upper re 
and colon in healthy individuals do not show the presence oi B 
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communis in the tissues of the gut wall when proper precautions had 
been exercised in the scrapings or the examination of tissue. These 
organisms are Gram-negative, with flagella noted in some of them. 
They are non-liquefying and they grow readily on all of the culture 
media, producing organic acids, and readily ferment glucose solutions 
with the production of acid and gas, and do not produce indol in 
ordinary nutritive broth, What is striking about them is that the 
intraperitoneal injections of the bacteria grown from all the cases 
were fatal within four days to a rabbit, guinea-pig, and cat in each 
instance, all the animals dying within fifty hours, excepting one cat 
which lived ninety-three. It is definitely clear then that a patho- 
genesis present in these organisms is much more fatal than is the 
case with the usual forms of LB. coli communis in normal humans, and 
inferior animals. It can be proven that the serums from individuals 
so affected agglutinate their own strain of organisms more definitely 
than it does the B. coli communis obtained from innocent sources. 
It is my belief that there is a chronic form of dysentery due to the B. 
coli communis and that these cases are not uncommon in temperate 
as well as torrid climates. This organism does not correspond to the 
Shiga or the mannite-fermenting type, and they are not possible of 
differentiation from the known forms of B. coli communis of high 
virulence. These organisms exist in infected cases in large numbers 
in the lower intestinal tract, mostly in the mucus, but they also can 
be derived from the substance of the mucous membrane. Either they 
are definite organisms of the L. coli group or a L. coli communis of 
a high virulence, strongly hemiparasitic in nature and from which the 
aggressin production is overwhelming, and against which the body, in 
susceptible individuals, cannot resist local tissue infection. As a 
differentiation I personally designate this organism as [. pseudo- 
dysentericus coli. 

As has been stated before, this pseudo-dysenteric type of organism 
is not the only one that can cause ulceration of the simple type. There 
are conditions, such as are represented in the saccharo-butyric type of 
putrefaction, wherein ulceration is due to the high anaérobes, mainly 
the B. aérogenes capsulatus. Sometimes cases are met with in which 
the streptococcus fecalis seems to be the infecting organism. It 
may therefore be said that there are organisms represented in those 
mentioned, which in susceptible individuals can cause chronic forms 
of ulcerative processes, which cases fortunately are very amenable to 
judicious treatment. 


18 
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FOLLICULAR ULCERS. 


Follicular ulceration occurs as a result of the same condition that 
produces catarrhal ulceration, namely by means of the infecting 
organisms. Here we see solitary lymphatic follicles mainly involved 
in the process. Inflammation induces a hyperplasia of lymphatic 
elements of the follicles which later undergo central softening. 
Swelling of the lymphatic follicles interferes with the nutrition of the 
overlying mucosa and subjects it to mechanical irritation so that it 
undergoes necrosis, and the softened elements of the lymphatic fol- 
licles escape, leaving an ulcer. The extent of the follicle is usually 
greater than the area of superficial ulceration and the resulting ulcer 
has usually a more or less undermined edge. The ulcers often are 
numerous, at times giving a typical honeycombed appearance to a 
part of the bowel. If seen before ulceration has occurred the follicles 
appear on the mucosa as small shot-like yellowish areas. Perforation 
seldom occurs, The colon and lower ileum are much oftener the seat 
of this process than the upper portion of the intestinal tract, and 
the condition is more common in children than in adults, although 
adults are by no means exempt. 


COLITIS POLYPOSA. 
(Virchow.) 


It is probable that this is not a distinctive form of colitis with 
ulceration, but that it may take place as a part of any of the above- 
mentioned ulcerative processes. In some instances when ulceration 
has existed for some time, particularly when it is a form of ulceration 
that extends through the mucosa, islands and tags of mucosa and sub- 
mucosa take place. Usually these polyps are situated along the line 
of the attachment of the mesentery, an arrangement that coincides 
with the blood-supply of the parts. It is probable that the blood- 
supply of these small and localized areas appeared to have been 
sufficient to withstand the destructive action of the inflammatory 
process so that necrosis did not take place, and a productive hyper- 
plasia of the mucous glands and the submucous connective tissue with 
consequent polyp-like formations ensues instead. 

In studying these cases there appears to be first a general colitis, 
producing a number of local undermining ulcers similar to those that 
can be found in the above-mentioned forms of ulceration. Such 
ulcers increase in size, fuse and form large irregular ulcerated areas, 
and, although the ulcerative process is severe and chronic, it is of 
such a character that portions of the mucosa and submucosa adjacent 
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to and supplied by the primary arterial branches are preserved. These 
portions of the mucosa and submucosa remain as ragged tags scat- 
tered over the surface of the cvlon. I agree with Hewitt and 
Howard? in the consideration of their cases and that the following 
of their remarks is correct: 

“As the process ameliorates and healing begins the irregular mar- 
gins of these tags become smoothed off and remain as rounded sessile 
elevations or as polypoid projections of the mucous surface. The 
portions of the mucosa that remain in these areas regenerate over the 
surface around the base or pedicle and, if conditions remain favorable, 
ultimately over the barren and denuded submucosa and together with 


Fig. 68.—From a drawing of a microscopic section of one of the 
polyp: from Woodward's case. The central mass of connective tissue 
and the surrounding layer of preserved mucosa is well shown. 


submucosa over the muscular layer. The mucosa may thus be com- 
pletely restored, and, with its numerous scattered polypous projec- 
tions, present a perfect picture of colitis polyposa. Coincident with 
the process of healing and later, the proliferated fibroblasts begin to 
contract, as in the cicatrization of a wound. This leads to an occlu- 
sion of the orifices of certain of the tubules situated in the polypi 
and over the mucosa between the polypi. There is then an accumu- 
lation of secretion in these occluded tubules with the ultimate forma- 
tion of retention cysts. These of course increase in size as long as 
there are secreting cells in their walls, and as there are a-greater 
number of tubules over the surface of the polyp than over the sur- 
face of the mucosa, the polyp may appear as a collectioh of small 
cysts. It is probably in this manner, as before stated, that the con- 
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dition which Virchow has designated as colitis polyposa cystica is 
brought about. It is the end state of colitis polyposa.” 


STERCORAL OR DECUBITAL ULCERS. 


These ulcerations result from the irritative action of fecal masses 
on the intestinal wall. They occur purely as mechanical results, or 
what is more probable the mechanical injury to the mucosa and an 
ingression of pathogenic organisms. The condition is found only in 
the large intestine, and especially at the point where stagnation of 
the fecal current occurs—at the hepatic and splenic flexures, or in.the 
rectum, sigmoid, cecum and appendix. These ulcers are usually cir- 
cular in outline and have an inflamed suppurating base. The condi- 
tion is more frequently met with in elderly individuals subject to con- 
stipation. Lerforation of the circular ulcer has been known to oc- 
cur. Not infrequently these ulcers lead to cicatrization and stenosis. 
Sometimes these stenoses have been mistaken from carcinoma to 
stricture, although not uncommonly a carcinoma may develop as a 
secondary manifestation in the edges of the ulcer, a process similar 
to development of carcinoma following gastric ulcer. 


SYMPTOMS AND TREATMENT. 


The symptoms of these types of ulceration may be presented in 
toto, diarrhea being the main one to draw attention to the condition. 
This may begin suddenly accompanied by severe abdominal pain, or 
more rarely, may come on insidiously with a slight looseness of the 
bowels, Generally within several weeks the stuols increase in frequency, 
and mucus and blood appear. The ordinary remedies as a rule have no 
effect upon the diarrhea, and the patient rapidly loses weight and 
becomes ill, The number of stools may vary, commonly from six td 
eight but as many as twenty to twenty-four in a day are not unusual. 
The stools usually contain considerable fecal matter, although some of 
them may be mustly of mucus, pus, blood, w ater, undigested food and 
bacteria. One of the features of these cases is that food passes 
through the alimentary canal with surprising rapidity, sometimes 
after its ingestion appearing in three hours. .\nother characteristic 
of them is that the symptoms are variable, at times present in an 
acute form, at other times quite subsided, Much depends upon the 
progress of the disease and the extent of involvement in the gut wall, 
and particularly sts depth, Usually, however, the condition ts chronic, 
extending over years of time, It must be remembered that there 
are numbers of types of ulcerative colitis in which the symptoms are 
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never severe.and the patients are able to go about although fre- 
quently troubled with diarrhea. 

Sometimes there is an elevation of one or two degrees of tem- 
perature and if a careful record is made of this irregularity it generally 
suggests a mild degree of septic poisoning. Other cases, however. 
have no rise in temperature. All observers agree that relapses are 
very common. When death occurs, which is unusual, it usually takes 
place from some intercurrent condition or due to exhaustion and 
wasting, less frequently from -perforation and general peritonitis and 
almost never from hemorrhage. 

* Usually there is a feeling of general discomfort in the abdomen, 
particularly when the diarrhea is on; perhaps more or less colicky 
pains before each stool. In the stercoral type of ulcer the history of 
constipation is obtained, followed by a diarrheal condition, generally 
with considerable pain and tenderness on the left side representing 
the sigmoidal region, or at the flexures. It is probable that some 
of our cases of massed adhesions of the hepatic colon and also those 
of adhesions of the pelvic colon on the left side are due to ulcers 
having been present which have healed with stenoses or pericolonic 
adhesions, although it is probable that a low degree of inflammation 
also causes adhesions of the same sort. 

What is very important in these cases is to examine the stools 
bacteriologically to see whether on the one hand ameba histolytica 
are present, and on the other whether the well-known form of B. 
dysentericus exists. These forms are not described here. The pres- 
ence of a diarrheal history such as has heen described, and if from an 
endoscopic examination of the rectum and lower sigmoid ulceration 
is manifest, effort should be made to gain some idea of the depth 
and character ‘of the inflammatory process—that is, as to whether it 
is entirely superficial or whether perhaps it has extended through the 
mucosa, representing the more resisting type. Careful examinations 
of the stools are now in order, and this means all that pertains to the 
bacteriology of the stools that has been advanced in connection with 
the subject of the saccharo-butyric and the indolic types of intestinal 
toxemia, and also that which pertains to isolation of one of the forms 
of 3. dysentericus. Where a high anaérobic infection exists a meat 
diet ts in order such as is represented by the following: 


The diet is a temporary one. Take mostly meats—all forms of beef with 
the exception of cuts from the shoulder, kidneys and liver. The same is true 
of lamb. 

The meats should be fresh and taken in a brotled or roasted state. Mutton 
is permissible, but no pork nor veal. 
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Take any kind of fish, (broiled, roasted or boiled), with the exception of 
shad roe and shell fish, Eat eggs in any form. 

Butter and whole milk are allowed, together with any form of simple 
cheese of the cream variety, such as Philadelphia, Neufchatel, etc. 

Eat as much gelatin foods as possible. 

Oatmeal and rolled oats are allowed. 

May have breads or crackers made of gluten or rye flour. 

Lentils and dried peas are permissible. 

There is no objection to an occasional orange, pineapple or strawberries. 

The best drink is chocolate and cocoa. 


When on the other hand the condition is due to the pseudo- 
dysenteric type of colon bacillus or due to the streptococcus, a vege- 
table diet represents the best form of constant treatment. It is 
advisable in some of these cases to roughen the diet with considerable 
cellulose and treat the case as one of constipation. I am not speaking 
now of stercoral ulcer in which such diet would be definitely indicated, 
but of the coli infective forms. 

It is best to begin the treatment by a rest in bed and the use ot 
large doses of bismuth subgallate, about 4 grams, tid. During this 
time the diet should be bland, consisting essentially of a lactofarin- 
aceous dietary. In the saccharo-butyric type, the protein should be 
added with caution and only the fluid forms such as eggs, scraped 
beef, or tender well-boiled fish allowed, and this only after the third or 
fourth week. Sometimes small doses of an opiate are useful, the best 
form being Dover's powder. 

After many years use of the various forms of rectal irrigation, 
quinine, weak solutions of lime, etc., I have given up this method of 
treatment. I believe that when an infection of the colon exists to in- 
troduce fluid by rectum tends to cause the infection to mount higher 
in the colon rather than keep it confined or benefiting it in any local 
way. In such cases I am not averse to the use of trans-intestinal 
lavage for the purpose of cleaning out the irritating content of the in- 
testinal canal, in which a hypertonic solution of sodium sulphate and 
sodium chloride is employed, the irrigations being given twice or three 
times a week. At the end of a week or two, small instillations of from 
4 to 8 ounces of a weak solution of silver nitrate or one to one 
thousand albargin, or any other form of albuminate of silver may be 
injected into the rectum, this remaining in over night. 

After considerable experience I am in favor, in the coli infection 
cases, of the use of vaccines. | believe distinctly that it is possible 
to benefit the condition of affairs in the colon by means of vaccine 
subcutaneously. In making it, effort should he made to grow as many 
coli colonies as possible and make a polyvalent autogenous coli. 


’ 
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Because the doses required to beneficially affect the colon usually 
mean severe local and general reaction, of late I have used lipo- 
vaccine. This, however, has not given me the benefits that usual vac- 
cine did. These are given every fourth day to a week apart for sev- 
eral months and gradually increased. Lastly it should be mentioned 
that in these forms of inflammatory ulcerative processes, which may 
be designated as the non-amebic-non-dysenteric types, patience and 
length of time are required. Often when one considers the local con- 
dition of the patient improved an acute manifestation may take place 
which is very discouraging to the attendant as well as the patient. It 
may take years of careful attention before the individual is entirely 
well. Even then care must be taken that they do not eat injudiciously, 
do not become chilled in the summer or get too cold in the winter, that 
they have frequent sojourns in the country and that they live normal 
lives without excesses, and so on. These individuals usually possess 
a lowered vitality and a very susceptible colon. Even after the ulcer- 
ation is healed and has remained healed for a length of time, there is a 
friability of the mucous membrane which seems to want to break 
down on the slightest provocation. Therefore it is well to apprise 
these patients of the fact that they should not be discouraged even 
at an acute exacerbation, and that it sometimes takes years before a 
cure is brought about. A few words special may be said to advantage 
on changes of climate, and the control of daily activities. Not un- 
commonly those who have lived and had become infected in the south 
do better if they live for a few years in the north, and those from the 
east do well in the western part of the country, and vice versa. When 
the avocation of the individual requires him to be active long hours 
on his feet, this must be modified, or his work changed in character. 
These two factors are important in the intervals of active therapy. or 
after the symptoms have been controlled. 

In my experience when marked follicular ulcerations have existed 
which have undermined the mucous membrane, or when polypi are 
present, a cure is practically never accomplished by medical means 
alone. It is in these two types of cases that appendicostomy or cecos- 
tomy, in addition to the above-mentioned methods of treatment, are 
usually required. After careful irrigation for a number of months 
many of these colons take on quite a normal aspect. But again it 
should be mentioned that after the fistula has healed and no further 
irrigation from the head of the colon downward is possible, we not 
uncommonly see a return of the condition. What serves to purpose 
here is to remember that the medical measures of treatment should 
be carried out even though an operation has been performed. 
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INFECTIVE ULCERATIVE PROCESSES. 


TUBERCULAR ULCER, STENOSING TUBERCULAR ENTER- 
ITIS AND CHRONIC HYPERPLASTIC TUBER- 
CULAR ENTERITIS. 


Tubercular ulceration of the bowel may occur as a primary in- 
fection, although it usually is secondary. Concerning the relative 
frequency of primary and secondary intestinal tuberculosis Zahn* 
places the occurrence of primary intestinal tuberculosis at 2.27 per 
cent., while Ciechanowski,* on the basis of 13,203 autopsies, figured it 
at 1.04 per cent. Zahn found secondary tuberculosis in 63.21 per cent. 
of all cases of pulmonary tuberculosis. The statistics of other men 
give it about 50 per cent. Evidently tuberculosis of the digestive tract 
is more common in children than it is in the adult, and it is not un- 
commonly found left from other infectious diseases, particularly 
fevers. However, primary tuberculosis may occur from the ingestion 
of tuberculous meats or milk. Most of the instances in which in- 
testinal tuberculosis is met with are those of pulmonary tuber- 
culosis in the intestinal lesion usually resulting from the swallowing 
of the bacillus-bearing sputum. ()ccasionally, however, secondary 
tuberculous enteritis can result from the extension of a tuberculous 
focus in the peritoneum, the abdominal lymph nodes or one of the 
abdominal viscera. 

The most common lesion of intestinal tuberculosis is the ulcer. 
Other processes may present themselves, either in conjunction witi 
ulceration or independent of it. Jor the purpose of understanding 
intestinal tuberculosis best it is profitable to consider separately the 
ulcerative, the stenotic and the hyperplastic varieties. While clinically 
the cases cannot be sharply differentiated one from the other, and 
combinations of the types exist together, at the same time, a proper 
understanding of the pathological characteristics is best accomplished 
by a separate consideration of the three varieties because not uncom- 
monly they occur clinically quite definitely as one of the three types. 


TUBERCULOUS ULCERS. 


The most frequent location of tuberculous ulcers is in the ileum 
just above the ileocecal valve. They may occur, however, as high as 
the duodenum and as low as the rectum. The ulcer usually begins ina 
solitary follicle or Peyer's pateh, although it may occur in the mucous 
membrane itself. It commences as a small gray nodule just below the 
mucous membrane. This nodule enlarges and undergoes caseating 
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degeneration in the center. Observed microscopically, it will be seen 
to consist of a number of typical tubercles composed of giant, epi- 
thelioid and lymphoid cells, or of a diffuse caseating mass. Finally 
the nodule becomes caseous and subsequently breaks through the 
overlying mucous membrane, the caseous material is discharged into 
the bowel, and the tuberculous ulcer results. At this stage it has a 
small, crater-like opening, elevated caseous edges, and a caseous base. 
Frequently a number of these primary ulcers unite to form a larger 
ulcer. In other cases the ulceration may begin small, shot-like in size, 
gradually extending until it becomes an ulcer of considerable dimen- 
sions, in which instance there are often considerable miliary tuber- 
cles deposited about its margins. Since this extension is by means of 
the lymph channels, the longest diameter of the ulcer is usually at 
right angles to the long axis of the intestine, and at times the ulcer 
extends as a girdle about the entire lumen of the bowel. The mar- 
gins are elevated, irregular, and usually slightly undermined. Not in- 
frequently these ulcers with tubercles can be seen by the naked eye 
in the elevated thickened edges. The base appears as a yellowish, 
caseous mass, or perhaps may he a grayish-red granular area containing 
numerous tubercles. The peritoneal coat of the ulcer is usually thick- 
ened, of a dark bluish-gray color, and frequently contains miliary 
tubercles, visible as minute, grayish-yellow, shot-like nodules. Also 
one sees corresponding to the area of ulceration a fine exudation on 
the peritoneal surface which may lead to adhesions between adja- 
cent coils of the gut. The extent of the ulceration varies greatly 
in different cases. Ulcers of varying size and age will be found in 
the same case. Now and then they will become so extensive that 
small islands of healthy tissue are found surrounded by extensive 
areas of ulceration. 

Complete healing with the disappearance of all tubercles is an 
unusual occurrence. Not infrequently, however, the ulcers undergo 
partial organization, so that while some ulceration remains, a moder- 
ate degree of stenosis is also present. I have never seen a case of 
perforation complicating a tuberculous ulcer. The factor which leads 
to the stenosing of the gut is the thickening of the peritoneal covering 
and the tendency to the formation of peritoneal adhesions. If per- 
foration occurs, a general peritonitis results, or if adhesions between 
adjacent coils of intestines have formed, walling off the seat of the 
perforation, a localized peritoneal abscess occurs. Because of the fact 
that the ulcers are most frequent about the ileocecal valve and usually 
most advanced in this area, the site of the perforation is relatively 
most frequently found in the right iliac fossa, or in the pelvis where 
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tion of the colon (tubercular colitis). 


eth atl healed ulcers. 
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the coils of the lower ileum usually lie. Ulcers of the rectum not 
rarely perforate and cause ischiorectal abscesses. It is a well-known 
fact that many cases of ischiorectal abscesses eventually develop 
tuberculosis. In this connection it should be remembered that tuber- 
culosis may exist in the body without many if any symptoms, and 
that a tubercular ulceration of the rectum may take place causing 
only an ischiorectal abscess, there also being considerable tuber. 
culosis situated elsewhere in the body. particularly in upper levels 


Fig. 70.—Chronie tubercular lymph glands in the mesentery. Largest 
one at the root of the mesentery. 


of the gut. These individuals in the course of time develop symptom 
due to the tuberculosis, and it is in that way that an association 
tween ischiorectal abscesses and tuberculosis has taken place. 
course it is manifest that the tuberculosis was present before * 
ischioreetal abscess vecurred., Carcinoma has been known to deve? 
in the site of an old tuberculous ulcer of the intestines. 
Symptoms and Diagnosis. —The symptoms of ulcerative. to% 
culous enteritis do not differ materially from those of simple entert 
or of other furms of ulceration of the bowels, excepting in the i 
that they are chronic. “The mest constant and characteristic ST 
tom is diarrhea, but this is by no means invariably present 
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when there is quite extensive ulecration. When present, the stools are 
soft and unformed or they may be thin and watery. Mucus may be 
found in small masses, or as strings or shreds, especially in cases 
where the feces are semi-solid. Not uncommonly there is an admix- 
ture of blood in small quantities and occasionally considerable hem- 
orrhage occurs. \Vhen formed stools are passed, or when the feces 
are hard from constipation, they may be coated with blood-streaked 
mucus and pus provided the ulceration is situated in the lower bowel. 
There is probally no une symptom that causes a more rapid emacia- 
tion of a tubercular patient than the establishment of a tubercular 
enteritis with diarrhea. The patient loses strength rapidly, and not 
uncommonly takes on quite a septic look, this being distinct even 
through the pronounced pallor which usually exists. A striking fea- 
ture in these cases is a soreness, localized tenderness which usually 
is not very marked unless the peritoneum is greatly involved, and 
which generally is situated in the right iliac fossa. The patients, 
particularly the young, not invariably complain of a constant sore- 
ness in this area. When there is much involvement of the peritoneum 
considerable distention of the area takes place with a tenderness which 
reaches as high as the costal margin. Usually the patient's tempera- 
ture is not much increased by tuberculous enteritis, although it is not 
uncommon when the tuberculosis of the intestines is well established 
that the patient runs a low degree of septic temperature. 

In every case of marked tuberculosis of the lungs where there is a 
tendency for looseness of the bowels or the establishment of a 
diarrhea, the movements of which are generally preceded by attacks 
of abdominal pain, the abdomen taking on a rounded contour and 
perhaps some bulging on the right side, always suspect the presence 
of ileocecal tuberculosis, because as mentioned before, it is present 
in perhaps 50 per cent. of pulmonary tuberculosis cases whether 
abdominal symptoms are present or not. To a great extent the as- 
sociated phenomenon is that a marked pulmonary tuberculosis had 
been present for some time and that the abdominal condition comes 
on some time aiter the pulmonary state. At the same time it must 
be recalled that amy lvid disease of the intestines, the most prominent 
symptom of which is diarrhea, is a common complication of tuber- 
culosis. The diarrhea of amyloid disease is usually more watery 
than that of tuberculous enteritis and is less commonly associated 
with occult or visible blood. In children the diagnosis is usually more 
difficult to make than in adults. .\ persistent diarrhea with pro- 
gressive wasting. abdominal pain and distention and enlarged glands 
without determinable cause would warrant a tentative diagnosis of 


286 ULCERATIVE PROCESSES. 


tuberculous enteritis. The diagnosis would be greatly strengthened 
by the discovery of tubercle bacilli in the stools or a positive tuberculin 
reaction, but the discovery of tubercle bacilli in the stools is not worth 
much in diagnosing tubercular enteritis if tubercle bacilli are being 
swallowed in the sputum. 


STENOSING TUBERCULOUS ENTERITIS. 


Stenosis of the intestines of tuberculous origin without ulcera- 
tion results when the tendency to organization as a result of the 
inflammation exceeds the tendency to destruction of tissue. It is by no 
means a frequent condition, but it is not uncommonly met with in the 
gastro-intestinal tract where many cases of tuberculosis are being 
seen. The tuberculous nature of these strictures is sometimes deter- 
mined only with the greatest difficulty. I have seen three or four 
cases in which it was only after a most extensive search of the entire 
mucous membrane of the intestinal canal that it was possible to deter- 
mine a tubercular involvement of the gut; of course tuberculosis ex- 
isting elsewhere suggests a probable cause of the stenosis. The 
strictures met with are mostly in the ileum, cecum and colon, and 
what should arouse suspicions of them being tubercular is that 
they generally are multiple. These strictures in many cases are 
looked upon as of syphilitic nature, the distinction in both being 
easily possible clinically, and by the examination of the body at 
autopsy. I have seen a tubercular stenosis involve only the, lower 
part of the ileum or considerable of the cecum. There is no rule and 
order. In one case that I had under observation the stenosis involved 
the last 3 or 4 inches of the ileum and practically a length 
of about 8 inches of the cecum and ascending colon. In this 
last case there was no evidence of distinct ulceration, organization 
having taken place in considerable extension throughout the walls of 
the gut as well as over a covered area. 

The symptoms of these cases are those of chronic intestinal ob- 
struction and the tubercular stage of the condition can only be as- 
sumed by the associated lesion or by the exclusion of other etiological 
factors. When tuberculosis does not seem to exist anywhere in the 
body, the tuberculin test may he of value. 


CHRONIC HYPERPLASTIC INTESTINAL TUBERCULOSIS. 


This form of tuberculosis was first recognized by Durant in 1890. 
The condition is characterized pathologically by varying degrees of 
stenosis and ulceration, but primarily by a proliferation of tuberculous 
granulation tissue in the intestinal wall. This leads to a great increase 
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anStenosis of the small intestine due to cicatrix in the lumen, 
showing the scar eae serpesiat and the valvular conni- 
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tubercle bacillus. The majority of cases met with are between twenty 
and forty years of age. The active symptoms are preceded by a long 
duration of vague, rather mild intestinal disturbances. Not until the 
stenosis is sufficient to produce symptoms of obstruction is the condi- 
tion possible of diagnosis. I have diagnosed four such cases early 
by the X-ray. These obstructive symptoms are of insidious onset and © 
form one of the most constant features of the condition. Sooner or 
later a tumor presents itself, and the resemblance to a carcinoma is 
often marked. The mass is usually cylindrical in form, giving the 
impression of a greatly thickened intestinal wall. Occult blood is 
often found in the stools, and the feces frequently contain visible 
quantities of admixed blood. [ever is usually an accompaniment of 
the process. 

Treatment.—The prevention of intestinal infection is to some ex- 
tent possible in the way of controlling the swallowing of infected 
sputum in tuberculosis cases. It is for this reason that the so-called 
sputum cup has become so popular, because it is a well-known fact in 
sanitariums that when patients develop ileocecal tuberculosis the end 
is usually not far off. Every sanitarium has had the experience of 
individuals developing ileocecal tuberculosis, thus being reduced to 
an extreme condition of debility, emaciation, etc. when only a moder- 
ate and perhaps very small extent of lesions were present in the chest. 

Once the condition has occurred, the main purpose of the treat- 
ment is to save the patient’s strength by controlling the diarrhea, and 
as far as possible, the ulceration itself. As has been stated before, 
there is some tendency of these ulcers toward healing, although usu- 
ally with our best efforts very little can be accomplished in positive 
ways, It has been suggested that the diet should be regulated and that 
this is an essential part of the treatment. After considerable exper- 
ience in the regulation of diet in these cases 1 have come to the con- 
clusion that practically nothing can be accomplished by it, and I now 
allow patients to eat as much as they can and pretty much any- 
thing that they desire to take. ‘I have tried all forms of diet and I 
have never been able to convince myself that any form possesses any 
value worth the while in these cases. It is a wise thing, however, to 
remember that raw milk usually does increase the abdominal distress, 
often with griping pains before movements and not uncommonly the 
number of movements. Whereas on the other hand, milk which is 
thoroughly boiled does not do this and seems to act in a beneficial 
way. Well boiled milk is much better than pasteurized or peptonized 
milk. J am in favor of having these patients eat three meals a day, 
taking well boiled milk between times and before retiring. 
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As far as medication is concerned, very little can be accomplished. 
One not uncommonly sees in these individuals an almost total lack 
of desire for food. After employing most every means that I knew of, 
I have come to the conclusion that from 10 to 20 drops of dilute hy- 
drochloric acid in essence of pepsin given before the main meals 
answers the best purpose in creating an appetite. It should be remem- 
bered that in most all cases of continued fever, and these people 
usually have more or less fever, if not from the tuberculous condition 
of the bowels then from the tuberculous condition of the lungs or 
wherever else it may be situated, a gradual loss of gastric juice takes 
place. This loss of gastric juice, in my opinion, is due to the effect of 
the fever upon the secretory apparatus of the stomach. As far as | 
know I was the first one to point this out. In these instances the use 
of hydrochloric acid, particularly with pepsin, answers sometimes to 
very excellent purpose. 

Various intestinal antiseptics have been used. Where the diafrhea 
is excessive, small doses of silver nitrate, acetate of lead, vegetable 
astringents and others have been employed. It has been said that 
sulphur seems to exercise a useful effect in some cases. I have used 
it a number of times and have never seen any benefit from it. So far 
as medication is concerned I believe that the best results are accom- 
plished by the use of 1 to 2 grain (0.065 to 0.12 gram) doses of 
powdered opium in about 20 or 30 grains (1.30 or 2 grams) of bismuth 
subgallate. It is best given in the form of powders and between 
meals. The patients are permitted to take these according to how 
the diarrhea is controlled. Sometimes after two or three days the 
pain in the abdomen has ceased and the movements become rather 
solid, in which instance the lead powders may be taken, the hydro- 
chloric acid and pepsin before meals being continued. 

An important point is that these pat :nts should be kept at rest 
with as much fresh air as possible. Such indications for the general 
treatment of tuberculosis are thoroughly in order and one is some- 
times surprised at the improvement. It is rare however in cases of 
extensive tuberculosis of the lung in which there is considerable 
tubercular ulceration of the bowel that substantial improvement is 
made for a length of time. 

When ulcers are in the rectum direct treatment through the specu- 
lum or proctoscope may aid the healing and prevent extension into 
the perirectal tissues. To this end the use of 5 per cent. silver nitrate 
solution used every second or third day is worthy of first con- 
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When a stenosis or a marked form of hyperplasia exists with 
distinct obstruction of the bowel surgical intervention may be called 
for. Usually all that can be done is an anastomosis, but often striking 
benefits are accomplished from it. 


SYPHILITIC ULCERS, 


As must be manifest, initial lesions of syphilis of the intestines 
are exceedingly rare. These may occur in the acquired case but are 
most commonly found in instances of congenital syphilis. It seems 
as though considerable general infection is necessary for the estab- 
lishment of syphilitic ulcers of the bowel, and it is probable that 
more cases of syphilitic ulceration of the stomach, and perhaps the 
duodenum, occur than of the lower end of the gut. The intestinal 
lesions of congenital syphilis are always associated with syphilitic 
phenomena in other organs. In the intestines there are found mul- 
tiple small gummata, almost solely in the small intestines, and es- 
pecially in the ileum. ‘They take the form of flat, grayish elevations, 
at times involving the solitary follicles or Peyer’s patches, and at 
times not. Superficial necrosis frequently occurs, leaving an ulcer 
with a fibrous base and very slightly elevated edges. The ulcers 
usually extend at right angles to the axis of the bowel, and at times 
lead to stenosis, and even to perforation. 

In acquired syphilis a low degree of enteritis occurs at times. 
This may go on to the establishment of considerable pathology of the 
gut due to multiple gummata with the pathology mentioned above. 
The most frequent situation of syphilitic ulceration of the intestines 
is in the rectum and particularly in its terminal portion just above the 
sphincter. The ulcers are distinguished from those of dysentery by 
their smooth, gray base and the tendency to induration of the edges 
and extensive stenosis. It is probable that stenosing tuberculous 
ulcers of the rectum have been frequently mistaken for syphilitic 
lesions, and vice versa. Syphilitic rectal stendses are more common in 
women than in men, and according to Baumler are most frequent be- 
tween the ages of 17 and 30 years. They may result from the cicatri- 
zation of a primary lesion, of mucous patches, or of ulcers that have 
been caused by necrotic gummata. 

Symptoms.—The symptoms of syphilitic involvement of the in- 
testines are those of simple intestinal ulceration or stricture and permit 
a probable diagnosis only on the basis of the history or the associated 
findings of syphilis, and possibly their response to the therapeutic 
test, or to the Wassermann reaction. Syphilitic stenoses of the rectum 
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are distinguished by marked induration and extensive cicatrization, 
and are not difficult of diagnosing, particularly by means of a procto- 
scope. In the instance of tuberculosis not being found elsewhere in 
the body and a stenosis existing low in the rectum, particularly in a 
young woman, one who admits to the performance of the crime of 
Sodom and Gomorrah, a syphilitic involvement of the rectum should 
be suspected, particularly when the Wassermann reaction is positive. 
However, one occasionally meets with extensive syphilitic ulceration 
of the colon in which a diarrheal history is present. In the three in- 
stances of such that I have post mortemed, I have observed that the 
presence of blood in the stool is not as common a finding as in tuber- 
culous ulceration of the bowel. Usually the history is more chronic 
and the stools may be semi-solid rather than distinctly fluid. Large 
amounts of mucus are usually present and by careful searching of the 
stool one not uncommonly meets with shreds of tissue. This can 
only be observed when the stools have been diluted and have been 
passed through a fine sieve, the patient having been kept upon a milk 
diet for several days before the time of the examination. 
Treatment.—The treatment of syphilis of the intestines is directed 
to the general infection and to the control of the diarrhea. The latter 
often persists in spite of ordinary treatment and even if active anti- 
syphilitic remedies have been employed. In my experience the best 
remedy to use in syphilitic involvement of the gut is salvarsan or 
neosalvarsan in intravenous or subcutaneous injection. The use of 
mercury salicylate in sterilized vil may be employed. The point to 
keep in mind is that the treatment must be active and most energetic, 
or no results will be accomplished. In the presence of stenosis opera- 
tion may be in order; in which instance it should be remembered that 
when an anastomosis is to he done most all of the colon may be in- 
volved in the syphilitic process, dlthough it does not show on the peri- 
toneal surface, as in cases of tuberculosis of the colon, and that the 
tissue is subject to be friable and the repair of the stoma may not 
take place in the normal way or length of time. I am satisfied that I 
lost one case under operation because extra rows of sutures in the 
anastomosis were not put in, the gut at post mortem having ulcerated 
through the two rows of sutures, one in the mucous membrane and 
the protecting row about a quarter of an inch from the edge of the cut. 
Where a marked stenosis of the rectum is present dilatation might 
answer sufficiently. I have seen a case which required an incision of 
the rectum before the trouble with the stenosis could be done away 
with. Because of the benefit which I accomplished in three cases 
where there was an extensive syphilitic ulceration of the colon, I am 
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now prone to a cecostomy being done and irrigation of the colon be- 
ing established, and kept up for several months at a time. In this 
instance the use of a weak bichloride solution was very beneficial. 


GONORRHEAL ULCERS. 


I have seen but five cases of gonorrheal ulcers of the low colon 
where, in my opinion, infection of the rectum and perhaps the lower 
sigmoid existed. They were due to infections from without in women 
who had engaged in the crime of Sodom and Gomorrah and all the 
cases were identical. There existed quite an active proctitis with con- 
siderable thickening of the mucous membrane which was congested, 
red and bluish in spots, the entire surface being covered by a thin, 
watery pus. They had a constant léaking from the anus with consider- | 
able pruritus and change in the skin about the anus. They did not 
have diarrhea nor did any of them become stenosed. All were in what 
may be termed the acute or subacute stage, and it is probable that 
such a condition as chronic gonorrheal ulceration of the lower bowel 
does not exist, the bowel being able to throw off the infection with 
a cure of the case in a length of time. Gonococci were recovered from 
the pus from smears of the mucous membrane in all instances and the 
women were hardly aware of their condition iste AB 4 because of 
the itching and moisture about the anus. 

Because of the danger of carrying the infection upward by the 
use of any method of irrigating the bowel, even when a recurring 
method of irrigation is employed, the last of these cases was treated 
hy means of trans-intestinal lavage carried out daily, and topical appli- 
cation of protargol and silver nitrate solution by means of the procto- 
scope. In the course of a few weeks a complete cure seemed to have 
been accomplished, and what was interesting was the fact that al- 
though she had received admonition one of the cases returned in about 
five months with a re-infection, suggesting the fact that a gonorrheal 
infection rather predisposes to the establishment of a second. In this, 
gonorrheal infections resemble those of diphtheria. 


BOTULISM. 


Food poisoning of a narcotic t) pe is very rare as compared with the 
form associated with the term ptomaine, \Vith the latter, intense pain, 
violent vomiting and exhausting diarrhea, frequently attended by high 
fever, are the usual symptoms. Contrasted with these are those in 
which there is little or no pain, no significant temperature, but pro- 
found complex disturbances affecting the higher nerve centers. Such 
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a condition is produced by what is known as sausage poisoning, botu- 
lism, or allantiasis, which follows the eating of protein foods decom- 
posed by Bacillus botulinus. A few hundred cases have been recorded 
with mortality approaching as high as from 10 to 40 per cent. Sausage 
has been the cause of the great majority, but other articles of diet have 
been implicated. Among such may be mentioned canned pork, beef, 
fruit from jars—in fact any form of canned foodstuffs. 

It has been stated that the early symptoms come on for the most 
part at the end of thirty-six or forty-eight hours, the first usually he- 
ing eye manifestations. Cases are on record, however, in which the 
symptoms have followed the eating of toxic foods in less than three 
hours.5 Sometimes the initial symptoms are those of nausea and 
vomiting. The initial eye symptoms most often seen are those of the 
dimming of the vision and diplopia with a tendency of crossage. The 
ideal case would then present as first of the symptoms occasional mild 
abdominal cramps with difficulty in swallowing, and perhaps breath- 
jng, coming on within a few hours. Usually there is a dryness of the 
throat, an annoying thirst and a vague feeling of unrest. The voice 
becomes nasal and the patient begins tu feel markedly prostrated. As 
a rule the bowels are constipated, the output of urine being low. There 
may be paralysis of the bladder, detrusors or sphincters. 

The most striking effect of the condition is that in the nervous 
system, comprising the symptoms of dimness in vision with a normal 
background, dilated pupils, ptosis and paralysis of the various eye 
muscles with double vision and disturbances in deglutition. Dizziness, 
sleeplessness, marked muscular weakness with no disturbance of the 
sensorium, no headaches and no anesthesia or paresthesia are charac- 
teristic. At times various paralyses of the different skeletal muscles 
particularly about the neck are seen. Practically all the cranial nerves. 
except the first and second, have shown involvement in described cases 
—that is, ptosis, mydriasis, disturbances of accommodation (third and 
fourth cranial nerves), inability to cry (lacrimal nerve of the fifth 
cranial), dryness in the mouth (seventh and ninth cranial), disturb- 
ance of deglutition partially due to lessened secretion and partially 
due to nervous disturbances leading to difficulty in chewing and the 
muscular side of swallowing (ninth, tenth and cleventh cranial nerves), 
mask-like expression (seventh cranial), at times difficulty in hearing 
(eighth cranial), variation in speech to aphonia (twelfth), obstipation 
and respiratory and cardiac disturbances (tenth cranial nerve). The 
retention of the urine and the occasional paralyses of muscles of the 
limbs indicate that the spinal cord may be damaged at times. The 
deep reflexes are not disturbed. Romberg's and Babinski's signs are 
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both absent. No tremor and no spastic conditions have been described. 

As a result of Van Ermengen’s classical work on the brain, the 
question of the pathology of botulismus appears to be well settled. 
On the basis of the clinical symptoms alone one can assume a specific 
action of the botulismus toxin on the ganglionic cells of the central 
nervous system, although other effects of the poison have been ob- 
served, namely, a marked paralyzing effect on the gastro-intestinal 
canal and a tendency to the occurrence of multiple minute hemorr- 
hages, especially in pons and medulla. The former, the paralysis of 
stomach and bowels, might of course also be ascribed to an affection 
of the motor ganglia of these organs, either centrally or peripherally. 
This conception of a specific action of the toxin on the ganglionic cells 
has been much strengthened by the histological findings in the cen- 
tral nervous system of animals subjected to the, experimental intoxi- 
cation. With these small hemorrhages in the perivascular areas were 
found. In the case reported by Wilbur and Ophiils® there was found a 
thrombosis of the right arteria vertebralis at lower end of the medulla; 
the anterior portion of the arteria basilaris was filled with the throm- 
bus. There were thrombi in a few of the pial branches of the basilar 
artery, in the pial veins at the base of the medulla and pons as well as 
elsewhere in the brain. All blood-vessels in the brain-tissue were 
found much distended and full of blood. The thrombi met with 
were very rich in polymorphonuclear leucocytes, but no bacteria could 
be demonstrated in spite of the use of the various staining methods. 
All the thrombi were very rich in fibrin and contained comparatively 
few masses of conglutinated blood platelets. 

Treatment.—<as soon as the possibility of botulism presents it- 
self the most evident therapeutic procedure is to empty the stomach 
thoroughly with a stomach tube, to wash out the large bowel and to 
leave in the stomach a brisk cathartic—castor oil or Epsom salts. 
In the two cases that I had under observation, after the initial washing 
out of the stomach, a trans-intestinal lavage was done which emptied 
the entire intestinal canal in two hours time, and I feel this had much 
to do with the diminution of the symptoms, as well as shortening the 
course of the condition. Since the toxin is the cause of the symptoms 
and its absorption is slow, the trans-intestinal lavage method with a 
" hypertonic salt solution answers the best purpose. The patient should 
be kept absolutely quiet, the body supplied with plenty of water, by 
rectum or under the skin if necessary, simple food given and great 
care used to prevent aspiration pneumonia. Strychnine seemed bene- 
ficial in the cases described in improving the action of the disturbed 
nervous centers. (ther stimulants should be given as required. The 
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vascular conditions indicate the possibility of complete recovery from 
a condition that seems hopeless and should lend encouragement to 
keeping up a hard fight against the disease, even to prolonged artificial 
respiration in case of respiratory failure. 


SPRUE. 
(Diarrhea Alba.) 

The true etiology of this disease, in my opinion, is settled by 
Ashford,? who first described it in March 1915 under the name of 
Monilia psilosis. The technique he employed was cultures made from 
the scrapings of the tongue on glucose agar slants and streak cultures 
from the feces in glucose-agar plates. Suspicious colonies were plated 
out for pure cultures on a 4 per cent glucose-agar plus 2 acidity. 
These plates were incubated for from three to five days. The plate 
cultures were then examined with a hand glass and all Monilia-sus- 
picious colonies were fished. The organism is a large, bright, round, 
clean-cut yeast, from 4+ to 7 micra in diameter, with at most a few 
granules and a nucleus, There is usually a pale vacuole in which a 
violently motile bacillus-like body darts about. The contour is al- 
ways extremely sharp and well-defined, and it becomes a shell-like 
envelope in older yeasts. Reproduction takes place by gemmanation. 
Monilia psilosis always produces mycelial elements. 

Diarrhea alba, or sprue, has been known since 1776 when it was 
described by Hillary of Barbadoes. In literature it is described under 
different names, such as chronic diarrhea, white flux, cachectic 
diarrhea, psilosis, and others. 

Diarrhea alba, or sprue, is a chronic tropical disease, characterized 
by the passage of large, frothy, pultaceous, light-colored stools. 
associated with atrophy of the mucous membrane of the alimentary 
canal and later of the liver, and raw or ulcerated tongue and mouth, 
commonly ending fatally after a running and protracted course. 

The lesion most met with at post mortem is that the tongue is 
raw-looking and its epithelial coat thinned, while small aphthous ul- 
cers may be found on its tip and edges as well as in other parts of 
the mouth. The esophagus may show very similar changes, and the 
stomach may also present minute shallow ulcers and congestive 
patches. The most important changes, however, are met with in the - 
intestinal canal, where the mucous membrane of the small bowel is 
thinned, and on section shows extensive atrophy of the villi and tube 
glands, together with small-celled inflammatory infiltration. These 
processes are variable in degree, but in chronic cases fibrotic changes 
are also met with in the mucous coat. The large intestine shows 
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similar changes in a lesser degree. The liver in the later stages shows 
simple atrophy and may be considerably reduced in size but only in 
proportion to the general wasting of the whole body, so that probably 
this organ presents no distinctive changes. 

The above condition appears to be essentially due to a chronic 
inflammation of the whole lining of the alimentary canal going on to . 
atrophy of the mucous membrane, especially that of the small in- 
testine, and secondarily of the liver, which no doubt accounts for the 
deficient digestive powers and peculiar stools, and indirectly to the 
great wasting and eventually anemia of advanced cases of sprue. 


Fig. 73.—Yeasts and hyphaus. Monilia psilosis. (Institute of Tropical 
Medicine and Hygiene of Porto Rico.) 


Symptoms.—This disease is common in the latter part of the 
©azyz, particularly after the conclusion of a rainy season, although it is- 
Re with at all times. By far the largest number of cases are in 
BEE Rviduals between 16 and 50 years of age, those between 

and 50 representing the largest proportion. It may thus be 
that sprue is a disease of the prime of life, but in reality it is 

absolutely restricted. It is more common among the whites than 

mulattoes, and among the true negroes it seems to be rare. Ap- 
tly females are about twice as often affected as males. 

The onset of sprue is most often that of a severe type of indiges- 

» regarding which the diagnoses gastroenteritis, acute duodenitis, 
s indigestion represent the largest number made. Almost a third 
Behe cases, however, have no symptoms at the beginning. In other 
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cases the symptoms may run on for a while, there being no suspicion 
of the condition. Gradually, however, a chronic fermentative type of 
indigestion occurs in which the intestinal symptoms take place usually 
preceding an infection of the tongue and mouth. The first sign of 
the disease is generally an irregularity of the bowels, usually thought 
at first to be a simple type of diarrhea, but tending later to occur in 
the morning and to become chronic, while the stools become light 
colored and bulky and the dyspeptic symptoms increase. A steady 
loss of weight takes place, with perhaps an occasional temporary im- 
provement, sallow complexion, and in the latter stages anemia en- 
sues, and after a longer or shorter course a large proportion of the 
cases eventually terminate fatally, or in chronic invalidism predis- 
posing to the supervention of terminal acute infections. These usually 
take years to bring about. It is stated in the study of a number of 
early cases that the mouth symptoms are absent in about two out 
of eight cases, while with the advance of the disease this proportion 
steadily decreases, until in the older cases it is almost always present. 

The diagnosis of sprue is not difficult in the typical case, although 
it is very difficult in the early stages. The success of treatment de- 
pends upon early diagnosis, and it is well to look upon any case in a 
sprue country of chronic diarrhea with light colored stools, very de- 
ficient in bile, as likely to be the early stage of the disease. The diag- 
nosis made, such cases should be treated with care. Of course when 
the mouth symptoms are present they have special diagnostic impor- 
tance, but their prolonged absence in no way negatives a diagnosis of 
sprue. The character of the stools usually enables the disease to be 
detected early, whereby appropriate and timely treatment can be 
adopted and the disease possibly cut short before it has become a con- 
firmed chronic disorder. It is stated that in the chronic cases at 
least two-thirds receive no benefit from whatever form of treatment, 
whereas, those that were carefully treated the first six months of the 
disease yield much better results. This is important because the rate 
of mortality in sprue is high, as much as 80 per cent. in the chronic 
cases. 

Treatment.—The treatment of a well established case of this con- 
dition is unsatisfactory. A host of remedies have been advocated in the 
disease, none of which can be relied upon to give good results, and it is 
a good rule in medicine that when there are many different remedies 
for a disease none of them are worth much. Of more value is a care- 
ful regulation of the diet, and in most cases the fewer medicines given 
by mouth, the better will be the chances of improvement, An irritat- 
‘ing medication generally acts as an excitant and will do more harm 
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than good to the bare and atrophied lining membrane of the gastro- 
intestinal tract. Some benefit is found by the use of small doses of 
ipecacuanha, % to % of a grain of emetine hydrochloride, hypoder- 
mically given once daily. Arsenic is especially contraindicated, and 
iron is of no value, even when severe anemia exists. 

In the absence of any drug which can be trusted to do any good in 
sprue, the regulation of the diet becomes the most important line of 
treatment. A purely milk diet is most generally useful, the quantity 
being gradually increased until 4 to 6 pints are consumed in the 
twenty-four hours. It may sometimes be necessary to dilute the milk 
at first with equal quantities of lime or aérated water and to citrate it. 
In other cases a meat diet is more successful and should be sub- 
stituted for milk if the latter is found after a careful trial not to suit 
the patient. Owing to the deficiency of carbohydrates in meat it is 
necessary to push the quantity up to 2 pounds in a day, including as 
little fat as possible as the latter is not easily digestible. Beef and 
mutton are the best forms, but chicken has often to be relied upon in 
certain locations. In advanced cases extracts of meat and raw meat 
juice may be necessary. As improvement in the stools takes place 
and weight is gained the diet may be cautiously increased by the 
addition of eggs, fish and some fruit. In certain parts of the world 
fruit, in addition to milk, has been strongly suggested as a dietary in 
sprue, grapes having been much given on the continent. Pears, straw- 
berries, bananas, mangoes and other fruits possessing ferments with 
digestive powers, such as pineapples, have been used freely. 

The difficulty in all dietetic treatments of sprue is to induce the 
patients to continue them long enough to allow of full recovery of the 
damaged mucous membrane, and until the stools remain formed and 
contain sufficient bile, weight has heen gained, and the symptoms sub- 
sided. It is advisable, also, for a patient to be taken to a cold climate, 
preferably one which is dry. 


BACILLARY DYSENTERY. 


This condition is of world-wide distribution and is apt to occur in 
epidemics, thus differing from amebic dysentery, and in the pages of 
history we have records of many such epidemics. There were marked 
outbreaks of the condition in the seventeenth and eighteenth centuries 
in England, and from time to time it is met with in various parts of 
the world in epidemic form, particularly where sanitary conditions of 
the country are not good. In Egypt it is very common and it is often 
found in America, particularly in the southern part of the country. 
A country today which is most ripe for this condition is Japan, and 
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it is to the Japanese observers that we are most indebted for much of 
our knowledge of it. 

Agata isolated and described the dysentery bacillus in Japan. 
This was followed by Shiga’s work in 1898, and Kruse’s work in Ger- 
many. They proved that the bacillus was a specific one and it was 
later shown that it was the same bacillus. It is known now as the 
Bacillus dysenterie of Shiga and Kruse. Shiga found it in almost 
pure culture in the blood stained mucus passed in the early stage of 
acute dysentery. He showed that on recovery it disappeared. Shiga 
also demonstrated it in post-mortem lesions, and demonstrated an ag- 
glutination reaction with the blood serum, and he was enabled to 
produce dysentery in animals by inoculation with his bacillus. Kruse 
substantiated these results with his bacillus. Soon after this Flex- 
ner also isolated a bacillus in the United States which was the same 
as the Shiga bacillus, Then there is the Flexner Manilla bacillus 
which was isolated in new form in the Philippines in 1899, differing 
both in cultural behavior and agglutination reaction from the Shiga 
bacillus. This was followed by Strong's discovery of yet another 
bacillus in the Philippines, and Ilis and Russell’s discovery of another 
which is known as the Y-bacillus, not infrequently is the cause of an 
asylum dysentery and many epidemics. These are the four ordinarily 
recognized varieties of bacilli, but in addition there are many others 
such as Wilmore’s El Tor bacillus, which was isolated at the Quaran- 
tine Camp; Duval’s bacillus, isolated from cases of infantile diarrhea, 
which differs from the ordinary dysentery organisms by the fact that 
it ferments lactose; Ohno also described a lactose fermenter. 

Organisms have been isolated which have been given the name of 
para or pseudo-dysentery bacillus, one of which I have described in 
the foregoing portion of this chapter. It must be remembered, how- 
ever, that slight differences do not necessarily mean different organ- 
isms. They may be only races, and it further has been shown that by 
prolonged subcultures new sugar fermenting properties can be devel- 
oped, such differences being usually taken to be characteristic of new 
species. It is a well-known fact that organisms are temporary and 
possible of biologic change, particularly when passed through various 
methods of growth, What is important to remember is that appar- 
ently there are four main types of bacilli as having the greatest im- 
portance. So far as bacillary dysentery is concerned, the other or- 
ganisms must be relegated to the background until our knowledge 
increases. 

The bacilli taken as a whole are somewhat short and thick, being 
about | to 34. long, they may show variation in shape according to 
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the culture medium employed and the age of the culture, involution 
cocci-like forms occurring. None of the dysentery bacilli produce gas. 
This differentiates them from the coli group. Their action in splitting 
up the various sugars serves for differentiation among themselves as 
a group. In a bouillon they all produce turbidity, and after two or 
three days a precipitate is formed. Indol is formed in cultures of the 
Flexner Manilla bacillus, but not in cultures of Shiga’s bacillus; in 
the others its appearance is irregular. The growths on agar present 
appearances similar to gelatin cultures, being white, moist and more 
or less iridescent. After 24 to 48 hours the round colonies are bluish- 
grey by transmitted light and whitish by reflected light. All varieties 
grow on potatoes forming a thin, whitish, rather inconspicuous 
growth. Litmus milk is not coagulated. All ferment glucose, and 
none of the common forms ferment lactose. Mannite.is the most 
important sugar, as it divides the bacilli into two groups, the man- 
nite fermenters which form the greater number, and the mannite non- 
fermenters, represented almost exclusively by the Shiga-Kruse bac- 
illus, which is thus clearly differentiated from the others. The next 
most impotant sugar is probably maltose, this being fermented by the 
Flexner bacillus, and not by His’s Y-bacillus, and only occasionally 
by the Strong bacillus. The following is a table showing the principal 
sugar reactions of the four important bacilli: 


| Mannite. , Maltose, | Saccharose. Deatroae. 


SHIGA=ROUSE a vic gy 1s siete cans O O O O 
Flexner Manilla ............. he r F F 
Strong ts. Pe. AR Ss F ? F O 
Sid io (ae Rae Cae Arisa iG O oO O 


F stands for “ ferments"’ and O for “does not ferment.”’ 


Ludke recommends the following method for isolating the bacilli 
from the feces: “A fresh piece of slime is washed in three lots of 
sterile water, in order to free it mechanically from adherent feces. 
Such a piece of slime may be almost a pure culture of dysentery 
bacilli; it should he as fresh as possible, and is best collected on a 
piece of sterile gauze, the patient passing it directly onto the gauze. 
It is then inoculated onto the surface of Conradi-Drigalski’s medium 
in a Petri dish, |.entz recommends that the crystal violet be omitted, 
as the Shiga-Kruse bacillus grows more readily in its absence (the 
addition of crystal violet in the proportion of 1 in 10,000 largely 
inhibits the growth of organisms other than the colon group without 
materially affecting the Shiga bacillus). The inoculation is best car- 
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ried out by means of a glass rod with the end bent at a right angle, 
the mucus being well spread over the surface; two other dishes may 
be inoculated with the same rod, and then incubated upside down to 
prevent the condensation of moisture; they should be examined at the 
end of 24 and 48 hours. Colon bacilli are distinguished by their red 
color, the acid produced by them acting on the litmus; the dysentery 
bacilli form blue, dewdrop-like colonies, whereas bacillus subtilis, pro- 
teus vulgaris, etc., form very clearly recognized blue colonies with a 
dry upper surface and a double-contoured border. If a gelatin plate 
be inoculated the thin colonies of the dysentery bacillus can be easily 
distinguished from the typhoid colonies. Absence of movement in a 
hanging-drop culture also distinguishes them from typhoid bacilli. 
Then, in order to determine the species, they are inoculated into media 
containing the various sugars. Confirmatory results are obtained by 
testing the cultures made in bouillon against immune sera.” 

The Agglutination Test.—After a certain number of days from 
the commencement of the disease, specific agglutinins appear in the 
blood, and by means of the Widal reaction a diagnosis of bacillary 
dysentery can be made, and not only of dysentery but of the partic- 
ular variety of bacillus as well. This reaction usually does not take 
place before the seventh day, and it is not often delayed beyond the 
twelfth day, though in some cases it may not be found before the third 
week. Information pertaining to the technique of these reactions 
must be sought in a work on clinical diagnosis. 

Shiga in his researches obtained from agar cultures a toxin which 
produced lesions in the intestine, as a rule without diarrhea, and which 
produced, in addition, wasting and paralysis. It has been found that 
a powerful antitoxin could be prepared by the immunization of horses 
either with the soluble toxin or with the bodies of the bacilli. This 
toxin is comparatively stable, and is not destroyed by heating at 70° 
C. for 1 hour, though exposure to a temperature of 80° C. for the same 
time generally entirely desttoys its toxicity. The difference in the 
susceptibility of different animals to the toxin is very striking. The 
rabbit and horse are highly sensitive, while the guinea-pig, mouse and 
monkey are hardly affected. 

The antitoxin is capable of protecting animals, either when mixed 
with the toxin, or when given separately at another part of the body, 
either at the same time or shortly before or after the toxin. Antitoxin 
is most readily produced by the Shiga-Kruse bacillus, and, as but little 
toxin is produced by the Flexner Manilla group of jacilli, this organism 
probably does not lend itself to the antitoxin treatment, although 
there are some who believe that it does. A passive immunity can 
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be produced by the injection of an antitoxin but an active immunity 
is only produced by a vaccine. It is by such a proceeding that the 
antitoxin sera are produced. Thus it is that Ludke, bearing in mind 
Wassermann’s experiments with autolysed typhoid bacilli dried and 
kept in vacuo, which was found to keep well, produced a high degree 
of immunity with the bacillus of dysentery without much pain or 
reaction. He prepared a vaccine which he considered superior to the 
sensitized vaccine. 

The Shiga-Kruse bacillus is very well separated from the mannite 
fermenter and has a definite place by itself, being much more toxic, 
and not being agglutinated by Flexner’s (or other mannite fermen- 
ters’) serum. It is advised, unless very elaborate laboratory pro- 
cedures are carried out for the identification of the bacteria in a 
definite way, that a polyvalent dysentery vaccine be used in the 
treatment. 

Pathology.—In the acute form of bacillary dysentery, the whole 
of the large intestine may be involved, and the disease may attack the 
lower part of the small intestine as well, thus differing from amebic 
dysentery, in which involvement of the small intestine is very 
Tare. Generally the mucous membrane as a whole becomes swollen, 
red and very vascular. It may be covered by a whitish mucoid exuda- 
tion, this exudation sometimes resembling the membrane of diph- 
theria. The edges of the folds may show superficial ulceration or 
erosion; in a more advanced case the mucous membrane may become 
gangrenous and large areas take on a greenish-black appearance, and 
on the separation of the sloughs, serpiginous ulcers are formed. The 
whole wall of the gut may be thickened, but the deeper coats are rarely 
involved in the ulceration. There is this radical difference between 
- amebic and bacillary dysentery, that in the former the disease is essen- 
tially one of the submucosa and isolated ulcers appear with healthy 
areas of mucous membrane between them, whereas in the latter the 
involvement is from the surface, and healthy areas are not seen be- 
tween the lesions. Extensive sloughing may occur, but though the in- 
flammation and sloughing may spread to the muscular and serous 
coats, perforation is rare. In convalescent cases healing ulcers are 
found which leave in many instances a pigmented scar, The disease 
may in some cases, instead of being completely cured, hecome chronic; 
under such circumstances the lower part of the large intestine and 
rectum are chiefly involved. This is again in marked contrast to 
amebic dysentery in which it is shown that in chronic or latent intes- 
tinal amebiasis the cecum and upper part of the colon are chiefly 
affected, the rectum being but seldom involved. The ulceration may 
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last for months, and may end in stricture of the gut. The lesions are 
best discoverable clinically by sigmoidoscopic examination. 

The microscope reveals involvement of the superficial layers of 
the mucous membrane with fibrinous exudation, small-cell infiltration, 
and a slight infiltration of the submucous layer. This goes on to loss 
of substance with destruction and disappearance of the crypts. The 
muscular coat may also show involvement. In chronic dysentery the 
crypts may entirely disappear and the floor of the ulcer be formed of 
granulation tissue. When necrosis takes place, the usual appearance 
of coagulation necrosis is seen. The mucous on the surface may be 
crowded with bacilli and may contain many red blood corpuscles. 

Symptoms.—The incubation period is generally short, three to 
six days being the average. The onset is usually sudden, the patient 
being seized with severe pain and colic in the abdomen. This is 
quickly followed by a constant desire to defecate. The motions 
quickly become small and may consist after a while of slight evacua- 
tions of blood and mucus. They may number twenty or more in the 
twenty-four hours. The tenesmus may be very severe owing to the 
early involvement of the rectum in this form of dysentery. The 
stools at first do not markedly differ from those of amebic dysentery 
except that actual hemorrhage is rare, and as a rule there is less blood, 
but this is by no means constant. The abdomen may be uniformly 
tender. With such a typical acute case there is usually a rapid rise 
in temperature. The thermometer may register 104° F. This tem- 
perature may persist for several days with fluctuation, and it is seldom 
as steady as it is in typhoid fever. Toxic symptoms usually rapidly 
appear, the patient becoming drowsy and listless, especially in the 
case.of children, and exhaustion may set in quickly from ‘the con- 
stant pain and tenesmus, the patient being unhappy unless he is con- 
stantly on, the bed-pan. The pulse rises, the tongue becomes coated 
with a thick white fur, and may become dry, Albumin may appear in 
small quantities in the urine. In bad cases vomiting sets in, If the 
disease persists in this acute form the patient becomes very feeble, 
with pinched features, dry, inelastic skin, and a small rapid pulse. 
In favorable cases the symptoms gradually disappear. The temper- 
ature becomes normal, and in ten days to a fortnight convalescence is 
established. Relapses may occur occasionally. In a few cases the 
condition may become chronic. In the last instance the typical 
dysentery bacilli may disappear. 

A gangrenous form is sometimes seen. In these, after a few days, 
offensive green or greenish-brown sloughs begin to appear. With 
these sloughs the toxic symptoms increase, the pulse becomes rapid 
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and thready, and with a fall in temperature the patient may die. But 
even in apparently hopeless cases recovery may occur. 

A still more severe type of the disease may sometimes be seen 
in epidemics; this is the choleraic form. The patients are seized with 
collapse and pass frequent watery stools. They have pinched extremi- 
ties and present all the appearance of cholera, but bacterial exam- 
ination reveals the presence of the dysentery bacilli and not the cholera 
vibrios. : 

Chronic bacillary dysentery is rare in ordinary civil life but does 
occur. That most often seen is a direct sequel to the acute form. 
This is in contrast with the amebic form, which may be chronic from 
the beginning. There is little or no temperature, but the stools con- 
tinue to be somewhat frequent. There may be tenesmus with blood 
and mucus. Emaciation is a frequent sign. It may persist for years, 
and eventually cure may result, but with a strictured gut and a. 
ruined constitution. The stools sometimes contain in this form bodies 
like frog-spawn or sago-grains. 

In its more, chronic form bacillary dysentery is much less char- 
acteristic than in its early acute manifestations, Sometimes it is im- 
possible to differentiate it from amebic dysentery by purely clinical 
appearance. This is due to the fever frequently being absent, or when 
present, being of a low intermittent type. As a general rule bacillary 
dysentery terminates in either death or recovery in a few months, and 
comparatively rarely lingers on with longer or shorter remissions for 
from one to several years, as is not uncommonly the case with inade- 
quately treated amebic disease. Nor are the remissions so complete 
and lengthy in the bacillary type, the disease tending to run un- 
checked until the patient eventually develops some immunity to the 
infection and slowly recovers. More often, however, the patient be- 
comes worn out by his sufferings and the steady loss of albuminous 
fluids in the bowel discharges, and succumbs to exhaustion. Extreme 
emaciation with a retracted abdomen is a striking feature of the 
clinical picture, but in the terminal stages it may be partly masked 
by dropsy due to cardiac weakness, atrophy of the general muscular 
tissue and anemia. Severe hemorrhage from the bowel is less com- 
mon than in the amebic form. 

The two most common complications of bacillary dysentery are 
hepatitis and arthritis. Hepatitis going on to suppuration is a very 
common remote complication of amebic colitis, and it might at first 
sight be expected that acute and chronic bacillary ulceration of the 
large bowel might not infrequently result in infection of the liver 
through the portal system. Comparatively it is very rare. Portal 

20 
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pyemia with multiple small abscesses of the liver may occur as a com- 
plication of bacillary dysentery, but this also only rarely happens. 

The complications of bacillary dysentery are not numerous. 
Hemorrhage from the bowel is rare, Heart affections may occur as 
the result of the toxemia, dilatation of the heart may occur, myocar- 
ditis has been recorded, and irregularity with tachycardia. Joint 
affections may take place, but they are rare. They usually take the 
form of a troublesome synovitis, usually of the knee, and it is a 
late toxic manifestation. Irido-cyclitis may exist. Urethritis and 
rhinitis may occur. Neurasthenia may result, but other nervous mani- 
festations, such as poliomyelitis, are extremely rare. Perforation of 
the bowel and peritonitis are also rare, and so is liver abscess. If 
abscess occurs it is of pyemic origin. 

The diagnosis consists in the main in distinguishing it from other 
forms of dysentery. Bacillary dysentery usually has a sudden onset, 
and there is generally well-marked fever; it usually occurs in epidemic 
form, whereas with the protozoal dysenteries there is rarely much or 
any fever, and the onset is not usually so abrupt. In the milder forms, 
however, of bacillary dysentery this distinction is not marked. The 
incubation period may be of some help, because in the bacillary forms 
it is only a few days. The isolation of one of the dysentery organ- 
isms makes positive the diagnosis. 

The prognosis depends largely on the epidemic. It runs all the 
way from 10 to as high as 60 per cent. In young children the prog- 
nosis is much more serious. l[iowever it is possible that with the 
advent of the serum treatment the mortality is distinctly less. 

Treatment.— Unfortunately we have no drug with a specific cura- 
tive action on bacillary dysentery such as ipecacuanha has on the 
amebic disease, so apart from the serums and vaccines the treatment 
is largely empirical. 

In the acute cases coming early under observation, the first thing 
to do is to clear out the bowels with a purge, of which castor oil is the 
best. After giving about an ounce of castor oil the patient is kept on 
a fluid diet, composed mainly of citrated milk, during which time the 
stools are examined bacteriologically. In very mild cases of dysentery 
treated as soon as the first symptoms appear, it is surprising how 
quickly all traces of mucus disappear from the watery yellow stools 
while at the same time relief is afforded to the abdominal pain and 
tenesmus. To accomplish this then some of the writers who have had 
the largest experience with bacillary dysentery suggest the use of 
sodium sulphate purgation after the castor oil for a few days. Opium 
is often necessary if the stools continue to be frequent and distress- 
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ing, especially if abdominal pain is present in the intervals between 
the evacuations. It is best given in the form of an enema at bedtime 
to ensure some rest during the night, and repeated if necessary in the 
morning. When administered by mouth it is usefully combined with 
1 to 3 grains (0.065 to 0.20 grams) of calomel or given in the form of 
Dover’s powder to counteract its constipating effect. Ipecacuanha is 
useless in bacillary dysentery except in so far as it exerts laxative 
properties. The same may be said of emetine. In the acute stage of 
bacillary dysentery rectal injections are not of as much use as in the 
chronic forms of the disease. Rogers® suggests that the permanga- 
nates have an immediate action on the toxins produced by the Shiga 
bacillus, oxidizing them into harmless substances. For this purpose 
permanganate solution is made by adding enough permanganate of 
potash to retain a little of the red color. It is stated by him that the 
calcium salt of permanganate is preferable to the potassium one, as the 
former is less irritating to the bowel. Since bacillary dysentery is 
largely an infection of the colon it seems reasonable to expect a bene- 
fit from the use of the trans-intestinal lavage described in which a 
hypertonic solution of sodium sulphate and sodium chloride is em- 
ployed. Particularly would this be of benefit in the chronic form of 
cases. The above measures, together with the gradual establishment 
of a semi-solid diet answers for the best treatment of the acute form 
of this disease. 

Of late much interest has been attached to the use of serum in the 
treatment of this disorder, especially in the acute stages. It is made 
by repeated injections of Shiga bacillus toxins in gradually increasing 
doses into horses over a long period. The main difficulty with regard 
to this treatment is that there are a number of varieties of dysentery 
bacilli in different countries, and different outbreaks in the same 
country. Thus Ruffer and his colleagues found it necessary to make 
a polyvalent serum with the aid of dysentery bacilli isolated from 
cases from different sources, and with it they. obtained remarkably 
good results in the severe and neglected cases among the Mecca pil- 
grims in which the death rate in bacillary cases was reduced trom 
over 64 per cent. to slightly over 10 per cent. This serum is said to 
be most effective when administered intravenously. 

In established chronic bacillary dysentery the treatment is much 
more difficult and unsatisfactory than in the earlier stages, The 
reason for this is because the bacteria have worked their way into 
the depths of the mucous membrane, the organism culturizing there. 
One now sees little benefit from the saline treatment mentioned as so 
useful in the early stages. Frequent trans-intestinal lavage perhaps 
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with medicated encmata, combined with long careful dieting relic 
the irritation produced by the passage of fecal matter over the uh 
ated bowel walls and serves the best purpose. It is in, this form 
lacillary disease that the astringent enemata are most valuable. 
best being a solution of silver nitrate of about one pint, the stren 
of the solution being about %4 to 114 grains to the ounce. Any of 
silver salts may be of use here, even the organic varieties. Cop 
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Fig 74.—Case of ulcerative colitis (bacillary dysentery), : ay 
trans-intestinal lavage with hypertonic solution. 


sulphate in a strength of 1 grain (0.065 gram) to the ounce js ¢* 
vreat value. 

Shiga first injected the dead dysentery bacilli as a propt’ 
against the disease. Other observers have used similar proc 
The value of vaccine treatment in bacillary disease is still a de 
ground, although the consensus of opinion of those who have 
most experience with it is in its favor. The vaccine most o! 
is that known as Forster's. The initial dose for an adult s' 
exceed one lethal dose for a rabbit. 
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In the chronic forms of the disease dieting is very important. 
The patient should be kept in bed, or at least free from activity, the 
diet to be largely a milk diet for a space of time, the milk preferably 
being boiled. This with large doses of bismuth by mouth, the sub- 
gallate salt being preferable, the stools are generally rendered pasty. 
Slowly the farinaceous foods may be added, preferably those that have 
been well-boiled, to which the large carbohydrate-bearing vegetables, 
those having 20 or 30 per cent. carbohydrate content, answers to good 
service, and such vegetables as potatoes, mashed or boiled, turnips, 
parsnips, etc., are efficient in sustaining the individual. The stools 
continuing satisfactory, small quantities of scraped meat or picked 
fish are to be added. One should be very careful not to add largely 
of cellulose to the diet and not to resort to protein feeding too quickly. 
The patient should be kept comfortable and under the best hygienic 
conditions possible. A prolonged sojourn in the country where the 
atmosphere is cool and the conditions favorable is often most advisa- 
ble. There should be freedom from work, excesses of all kinds, men- 
tal strain, etc. Great care should be taken that the abdomen does not 
become chilled, or the general body over-heated. Under ideal condi- 
tions with the patient constantly under observation the mortality is 
low and the patient usually improves, often with small remissions 
which are easily controlled, and after a few years appears to be well. 
It is important to mention, however, that many of these individuals 
seem to have a friability of the colon and under the merest provocation 
therefor have a remission. Some excellent work in the pathology of 
the colon of dysentery was done at the time of our Civil War, the dis- 
ease being prevalent in many of the soldiers. Months and years after 
the war was over there were pathologies which consisted of more or 
less superficial cicatrizations and perhaps small ulcerations, generally 
of the follicular type. With many of these soldiers it took quite a num- 
her of years before their intestines were in normal shape, a number of 
them not recovering completely, whatever the treatment. 


DIPHTHERIA. 


There have been but few instances reported of a distinct diarrhea 
assumed to be due to ulcerative processes in cases of marked diph- 
theria. In a large hospital devoted to the treatment of diphtheria it 
was very rarcly that diphtheritic membrane was found in the gastro- 
intestinal tract. Occasionally it is formed in the stomach which when 
seen occurs in limited areas, although it has heen known to cover the 
whole surface. As a rule it is fibrinous. but the hyaline variety is 
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described. The membrane is always attached to a surface supplied 
with epithelium and may extend out some distance over apparently 
normal mucous membrane. Very rarely is a diphtheritic membrane 
present in the duodenum. Below this point no macroscopic change 
is ever found in the intestine beyond the swelling of the lymphoid 
tissue, especially of the lymph nodes, These show the same changes 
as lymph nodes elsewhere in the body and in the spleen. Whether 
the diarrhea occurs because of the swelling of the lymphoid tissue or 
whether it is due to the changes in the liver such as is met with in 
other acute intestinal diseases, is not known. Undoubtedly the con- 
dition is due to toxic substances and not to the presence of the diph- 
theria bacilli, the well-known lesion of which is a general degenera- 
tion, albuminous and fatty degeneration of the liver cells and more 
rarely necroses which are limited chiefly ta the center of the lobule. 
It therefore is most probable that real ulceration of the enterocolonic 
tract in cases of diphtheria practically never occurs and such diarrhea 
as is met with is produced by the effect of toxins upon the lymphoid 
structures with perhaps the alimentary canal acting as one of the 
emunctories. 


SEPSIS, ERYSIPELAS, VARIOLOID, LEPROSY. 


Diarrhea is sometimes met with in instances of the above-men- 
tioned conditions. Generally it is a late symptom and probably is 
distinctly consequential. Very little is known, and there is very little 
literature upon the subject as to whether distinct ulceration of the 
intestinal canal takes place in any of them. It is probable, however, 
particularly in pyemia, septicemia, and fatal cases of epilepsy, that 
ulceration may occur. Such ulcerations, of course, would be compli- 
cations of these diseases and would be very secondary to the diag- 
nosis of the disease itself. The treatment for them would depend 
upon the severity of the symptoms and how much the symptoms 
would be influenced in the downward course of the case, remembering 
that in each one in which ulceration of the entero-colonic canal 
occurs the case may be deemed as of the lethal type. 


PELLAGRA. 


The etiological factor in connection with pellagra is still in de- 
batable ground in medicine. Whether it is due to the effect of a 
chronic intoxication which is caused by silica in colloidal solution in 
water of determinate composition, and therefore is a disease caused by 
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colloidal minerals, or whether it is due to some food factor is still not 
known. The weight of the evidence now seems to bear upon the 
food factor, although there are many inconsistencies. 

All the authorities, ancient and modern, recognize the difficulty 
of reducing the symptoms of pellagra to a distinct and precise figure, 
and also recognize the difficulty of making a positive diagnosis of 
this disease because the manifestations are very different and often 
are contradictory. In some cases certain symptoms prevail which in 
others are entirely wanting. There are cases again in which the en- 
tire course of the disease is without any characteristic symptomato- 
logy, and in which the diagnosis can only be made by exclusion. — 
What is important in the classical case is a triad ascribed to the skin, 
to the digestive, and the nervous systems. As a rule the onset for the 
most part is mild and progressive. There comes a certain weakness, 
even after the least effort, extreme weakness of the lower extremities, 
an uncertain walk, slow and with short steps, the knees bent and ‘the 
feet somewhat turned out. The skin is tense, clear and reddened and 
often has a subicteric tint on the exposed part. There is considerable 
itching which sometimes becomes aggravated forming vesicles. These 
break and set free an exudate or may dry as a crust. In other cases 
there may be pustules or true ulcers. At the termination of the ex- 
foliation, the skin appears somewhat hypertrophic or frequently, atro- 
phic, clear and of a brownish red with whitish winding cicatricial 
streaks, and specked with telangiectasic spots, becomes inelastic and 
rolls up in hard wrinkles. The lips are white as if burned with an 
acid, almost always cracked at the corners and ulcerated. The tongue 
is red with numerous deep irregular fissures which divide into knolls — 
and give it a muriform appearance, sometimes covered by a thick coat- 
ing and sometimes completely devoid of epithelium. The eyes are 
tense, clear with a weak expression and frequently the pupils are un- 
equal. The sufferers have a salty salivation, commonly suffer from an 
insatiable thirst, loss of appetite, repugnance to food or immoderate 
hunger. There is a sense of tension and fullness in the stomach re- 
gion accompanied by burning and irritation. There is severe and fre- 
_ quent pain in the abdomen and a diarrhea which in grave cases be- 
comes profuse and uncontrollable. Vague sensations of heat, formica- 
tion, numbness of the hands, legs and trunk, buzzing in the ears, 
pruritis of the body, the hands and feet, headache, darting pains along 
the neck and spine, and tremors of the limbs, especially the upper, and 
of the head, The superficial reflexes are either normal or exaggerated ; 
the knee reflexes commonly exaggerated. Frequently there is hyper- 
esthesia, worse on the abdomen or chest. There is an increase of the 
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moral impressionability and of the psychic excitability, loss 
memory, weakness of mind, frequent mutism, sadness, sense 
terror, insomnia, religious scruples and a tendency to suicide. ' 
patient often sits doubled up with the chest on the abdomen, 
knees against the pelvis and the head inclined. In grave cases 
step is tottering, frequently becoming spastic, and paresis or eve 
true paralysis of the lower limbs occurs. To these symptoms 1 
be added hyperthermia, sometimes albuminuria, and not rarely 
ocular lesions, especially blepharitis, keratitis, kerato-iritis, chore 
tis and retinitis, 

While lesions are met with in almost all parts of the body, ¢ 
those of the stomach and intestines will be described. The musa 
apparatus of the stomach and of the intestine is noticeably reduce 
thickness. There is an atrophy or rather an advanced necrosis 
extensive vacuolization of the muscular fibers and frequently it is: 
possible to recognize the normal muscular elements. The glando 
elements are likewise destroyed, and not uncommonly infiltrated 
small round cells. 

The intestines usually are empty and distended by gas or br 
greenish-yellow frothy liquid. There may be found a thin and m 
uniformly but generally a distended tract followed by a restricts 
area so as to give to the whole intestine a characteristic monilifos 
appearance. The scrosa is almost always hyperemic, especially in 
duodenum and the small intestine. and usually presents a hemorrhagi 
zone of more or less extent. On the other hand, the hemorrhage 
may be of the punctiform type, not uncommonly seen in one zones 
not in another. Ilyperemia and hemorrhage are most often foandi 
the cecum and large intestine. 

Microscopical examinations of the intestine show the charat® 
istic alterations, especially in the mucosa and musculature. Thes? 
culature presents an atrophy and cloudy degeneration; the muco 
simple hyperemia or a distinct shedding of epithelium, true & 
orrhage and a zone of necrosis with intercellular hemorrhagic inf 
tion, 

Symptoms.—One of the best descriptions of the symptomat 
is given by Dr. George F. Gaumer of Mexico. He divides the ! 
into three stages. In the first stage there is a sensation of heat 
mouth, throat and stomach; taste is impaired; there is anore 
frequently ptyalism with a broad, flabby tongue, irregularly 
by red blotches; a peculiar formication in the extremities wh' 
extends very gradually to the whole of the body. About 
small. smooth lustrous specks make their appearance on | 
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aspects of the hands and feet. These specks are no longer than a 
pin’s head. They rapidly become more numerous until uniting they 
form lustrous patches which are checkered off in little squares. These 
are separated by fine lines giving the cutis a scaly appearance, which 
is seen better by drawing the skin together with thumb and finger. 
Sometimes this covers the whole body, but is generally confined to 
the extremities, chest and back. The skin takes on a senile appear- 
ance and the itching becomes almost intolerable, and if scratching 
is resorted to for relief the burning that follows is unendurable. About 
this time the patient begins to fail, walks with a heaviness and a pe- 
culiarity in his step. He no longer finds his way with closed eyes. 
The reflexes become greatly exaggerated and his movements are in- 
coordinate. His sleep is much disturbed by hallucinations and strange 
dreams. During his waking hours he examines himself minutely and 
with frequency and soon begins to carry on a constant, though in- 
audible, conversation with himself or some imaginary person. The 
patient’s description of his disease becomes long and tedious, and he 
often ascribes as a cause of his present condition some insignificant 
disease or injury that befell him in his youth. 

In the second stage the physical sufferings become greater and 
greater, the skin wrinkles, the appetite fails and this is due to the per- 
version of the special senses of taste and smell. Hunger increases 
the mental derangements, and strength fails until the patient is con- 
fined to his chair or bed. The mind becomes more deranged as the 
itching and burning continues to reach his nervous system, so that 
he often seeks to put an end to his sufferings by committing suicide. 
The bowels are often constipated, but as the disease advances a 
diarrhea sets in, which is accompanied by a progressive emaciation, 
until the patient is reduced to a mere skeleton, or in some cases it 
passes into a dysentery, which, running a rapid course, soon ter- 
minates fatally. 

In the third stage we have the final result of a progressive dis- 
ease going on to a fatal termination. In this stage the mental aspect 
is deplorable. Fear of impending danger often makes the patient 
want to flee from home and friends, but unable to do so because 
of the lack of power of locomotion, his fright increases. These people 
then begin to suspect everybody as enemies, and finally the patient 
loses control of the mind altogether and complete dementia generally 
occurs near the termination of the disease. Such psychoses as are met 
with are of the melancholic type. Weeks, months and sometimes 
years are spent in this stage, during which time the patient gradually 
grows weaker until he is unable to swallow food or drink, to utter an 
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audible word or to voluntarily move a single muscle, and the spark of 
life is slowly but surely extinguished. 

Treatment.—Until the specific poison which produces pellagra is 
known no antidote to the poison can be mentioned. It is suggested by 
Alessandrini and Scala on the basis that colloidal silica is innocuous 
to the presence of alkaline carbonate and the carbonate of the alka- 
line earth that effort should be made to antidote the silica by getting 
into the system carbonate of calcium, magnesium and sodium. For 
this purpose they have suggested trisodic citrate—(sodium citrate) in 
a 10 per cent. solution, prepared by dissolving 10 grams of pure neu- 
tral sodium citrate in 100 cubic centimeters of distilled water. This 
is given by hypodermic method in 1 cubic centimeter doses in the 
deep tissues of the shoulder, back or gluteal region. These injections 
are given once a day, and after about two weeks given on alternate 
days. This remedy can be given by mouth in the same 10 per cent. 
solution, using about 2 cubic centimeters three times a day. 

During the course of such treatment, and as is always in order 
independent of it, tonics and alteratives are to be used. The bowels 
should be treated so as to control constipation or diarrhea. For this 
purpose the usual well-known treatments are sufficient. 

Excretion by the kidneys must be stimulated, the amount of urine 
and mineral solids brought up to normal. For this purpose large 
amounts of fluid are in order. Tonics such as nux vomica or compound 
syrup of hypophosphates have been suggested. A number of lotions 
and ointments can be used for the skin lesions. Milk of magnesia, 
calcium lactate can be given for the acid burning in the mouth and 
stomach. 


PHLEGMONOUS ENTERITIS. 


This disease is probably never met with as a primary process. 
We know that we meet with phlegmonous stomatitis, esophagitis and 
gastritis, and it is probable that such cases as have been reported as 
phlegmonous enteritis were really those of phlegmonous gastritis 
with extension into the duodenum and some distance down into the 
small intestine. The organism most commonly found in phlegmonous 
gastritis is a streptococcus, and it is not uncommon in these cases to 
find that the duodenum has been involved. It is probable that very 
rarely a purulent enteritis could occur, such being secondary to in- 
testinal ulceration due to other causes or to intussusception, or strang- 
ulated hernia. Maragliano has reported septic infection of the ileum, 
probably by the colon bacillus, with hemorrhage, ulceration and 
peritonitis. 


PHLEGMONOUS ENTERITIS. 


Fig. 75.—Section through valvule conniventi of the ileum from a 
case of phlegmonous enteritis. Note the infective infiltration of 
ucosa, the hemorrhage in the tissues of the sulbmucosa and the 
nt collection at the base. X70. 


__—— 
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CHOLERA ASIATICA. 


This is an infectious disease, caused by the comma bacill 
characterized by violent diarrhea and rapid collapse. 

While present mostly in the East and in India, cases ha: 
met with in America, there having been epidemics in 1832, 184 
and subsequent to that, quite a few cases having been met ' 
1911 from ships from Italy. / 

The disease is due to a specific organism described for tl 


Fig. 76,—Photomicrograph of a portion of the ileum from a i 
case of phlegmonous enteritis. Note the infection, infiltration of b 
villi, the hemorrhage and thickening of the submucosa and the ® 
flammatory swelling of the peritoneal coat. X70, 


time by Koch, and during an epidemic may even be met with# 
feces of healthy persons. In the characteristic case they do not¢ 
in the vomiting, and are met with in post-mortem examinati! 
enormous numbers in the intestines. They are found in the 
of the glands and in the still deeper tissues. The bacteria has! 
bodies, even in dead culture. and the symptoms, which occuf 
rapidly, are no doubt alsm due to an absorption from the inte 
when the epithelial layer has been injured. 

The disease is not highly contagious, excepting perhaps # 
presence of an epidemic when its virulence seems to become enhz 
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It is propagated chiefly by contaminated water used for drinking, 
cooking and washing, and its dissemination is no doubt due to so- 
called cholera carriers which are probably even more numerous than 
typhoid carriers, 

Symptoms.—After a period of incubation for from two to five 
days, the disease sets in with a preliminary diarrhea, in which colicky 
pains in the abdomen with looseness of the bowels, perhaps vomit- 
ing, headache and depression of spirits, without fever, takes place. This 
diarrhea increases, or it may set in acutely without the preliminary 
symptoms until profuse liquid evacuations succeed each other rapidly. 
There may be griping pains and tenesmus. Exhaustion and collapse 


soon occur, with extreme thirst; the tongue becomes white, and’ 


cramps of great severity occur in the legs and feet. Within a’ few 
hours vomiting sets in and becomes incessant. The patient goes into 
collapse, the extremities are cyanosed, and the appearance is that of a 
dehydration of the body. Usually the surface temperature is below 
normal while the internal parts may be as high as 103° to 104° F. 

At first the feces are yellowish in color, but soon become grayish- 
white and look like turbid whey or rice-water; whence the term “rice- 
water stools.” In such discharges there are numerous small flakes 
of mucus and granular matter, and at times blood. The reaction is us- 
ually alkaline. As a rule this stage usually lasts for from twelve to 
twenty-four hours. If a patient survives the collapse, a gradual return 
to normal condition takes place, although some of them go into a con- 
dition known as cholera-typhoid, in which death occurs with coma, 
the symptoms being attributed to uremia. 

Diagnosis.—The only infection with which Asiatic cholera could 
be confounded is with cholera-nostras—a severe choleraic diarrhea 
which occurs during the summer months in temperate climates. 
The absence of an epidemic, the extreme collapse and vomiting with 
rice-water stools, the cramps, the cyanosed appearance, may be help- 
ful although in severe cases of cholera nostras most of these symptoms 
may be present. The main distinction in the diagnosis is by bacterio- 
logical methods in the discernment of the specific organism in the 
bowel discharges, there being no specific organism as a cause of 
cholera nostras. The prognosis is always uncertain, the mortality 
ranges in different epidemics from 30 to 80 per cent. 

Treatment.—Preventive measures are all important. The isola- 
tion of the sick and disinfection of discharges have eventually pre- 
vented the disease entering various countries and its control in such 
countries in which it was endemic, such as India and the Philippines. 
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All fluids should be boiled, errors of diet avoided, and digestive dis- 
turbances treated promptly. 

In the presence of the condition, however, the patient should be 
kept at rest in bed, warm, and given a simple diet, boiled milk, whey 
and egg albumen. Large quantities of water should be given as well 
as hypodermoclysis to overcome the dehydration due to the diarrhea 
and vomiting. In the course of the disease, the bowels should be 
cleansed by castor oil or calomel, and opium is a most efficient remedy 
to control the diarrhea and pain. 

While the author has had no experience with it, the use of the 
trans-intestinal lavage with a hypertonic solution would seem to be es- 
pecially indicated in this disease. By this means the intestinal canal 
could be rapidly cleared much better than by means of castor oil or 
calomel, and it is plausible to believe that the rate of mortality would 
be considerably reduced. Irrigation of the bowel with a solution of 
tannic acid (2 per cent.) in hot water, has been employed with success; 
the hypertonic solution may be used by rectum. The one advised 
by Leonard Rogers is composed of sodium chloride, 120 grains; potas- 
sium chloride, 6 grains; calcium chloride, 4 grains; water, 1 pint, 
which he also used intravenously, particularly if the specific gravity 
of the blood is over 1063, at which time as much as 4 pints may 
be injected slowly. ® 


INTESTINAL ANTHRAX. 


An acute infectious disease caused by the bacillus anthracis. In 
addition to the cutaneous and pulmonary forms, there is an intestinal. 
Only the latter will be described here. 

It is due to a non-motile, rod-shaped organism, perhaps the best 
known of all pathogenic microbes. It is a spore-forming bacillus, 
the main organism of which is readily destroyed, but the spores being 
very resistant. 

In man, the intestinal form occurs by the injection of the organism 
from the eating of flesh, or drinking the milk of diseased animals, 
although it may occur from an external infection if the germs are 
carried to the mouth. The symptoms are those of intense poisoning, 
the disease ushering in with a chill followed by vomiting, diarrhea, 
moderate fever, and pains in the legs and back. In the most severe 
cases there is dyspnea, cyanosis, great anxiety and restlessness, and 
toward the end, convulsions or spasms of the muscles. IHemorrhages 
may occur, and often these may be seen in phlegmonous areas or as 
petechia in the skin as well as in the intestine. The spleen is en- 
larged. One of the characteristics of this disease is that the blood 


INTESTINAL ANTHRAX. 319 


‘dark and remains fluid for a long time after death, due no doubt to 
se presence of the anthrax bacillus in the circulation. In the intes- 
nal form the rate of mortality is about 25 per cent. 

' Two cases of anthrax enteritis have been reported by Brumbaugh, 
pth in young men and both of which were fatal, each one termin- 
ting in five days time. The two cases presented the following salient 
atures at autopsy: 

Marked involvement of the first portion of the duodenum. 


Fig. 77.—Clumps of anthrax bacilli in the submucosa of the 
intestine. X480. (Brumbaugh.) 


Selective action of the infection for the lymphatic tissue of the 
tine. 

The accumulation of the bacilli in ihe germ centers of the involved 
ph nodes. 

Great intensity of the inflammatory process, with associated 
a and hemorrhagic extravasation. 

Penetration of the entire thickness of the intestine and invasion 
Be peritoneum, producing seropurulent peritonitis. 

Brumbaugh suggested that in a case of infection, sterilization of 
Beatient’s hands before meals or the wearing of rubber gloves is a 
ts] measure in the treatment of anthrax to prevent the fatal in- 
al involvement. 
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Treatment.—The most important phase of this is the prophylaxis 
in which people who are handling hides, hair, rags, etc., should be 
careful that they do not introduce the bacterium by mouth. 

In malignant pustule, the site of the inoculation should be immed- 
iately excised, and after the cautery or pure carbolic acid is applied, 
powdered bichloride of mercury should be sprinkled over the exposed 
surface. It is important that the local treatment be thorough because 
these organisms may enter the circulation and be carried into the 
mouth, and for that purpose it has been advised that subcutaneous 
injections of 3 per cent. solution of carbolic acid, or 1 to 1000 bichlor- 
ide of mercury be employed at various points around the pustule and 
repeated two or three times a day, The internal treatment is con- 
fined to the administration of stimulants and plenty of nutritious 
food. Active purgation in the intestinal case may be given at the on- 
set to remove the infecting material, in which perhaps the use of the 
trans-intestinal lavage of a hypertonic solution would be most useful. 
Quinine in large doses has been recommended. Anti-anthrax serum, 
for which good results are claimed, may be employed. 


GASTRO-INTESTINAL INFLUENZA. 


This is a pandemic disease occurring at irregular intervals, char- 
acterized by the large number of people attacked. It is supposed to 
be due to a special organism—namely, the Bacillus influenze. Num- 
erous pandemics since the sixteenth century have occurred. The dis- 
ease is highly contagious, and seen in its wildest forms in the cold 
season Of the year. Fi 

Symptoms.—The period of incubation is from one to four days, 
the onset abrupt with fever and its associated phenomena. It is not 
the purpose here to describe the respiratory, nervous, or so-called 
febrile forms, but simply the gastro-intestinal. 

This occurs with an onset of fever and more or less vomiting and 
nausea, or the nausea and vomiting may not be present, the attacks 
being ushered in with acute abdominal pain, profuse diarrhea and col- 
lapse. In some epidemics, jaundice, probably due to an extension of 
a catarrhal process up the common bile duct, has been a common 
symptom. Usually there is an enlargement of the spleen depending 
chiefly upon the intensity of the fever, and while this form is sup- 
posed to be rare in the United States, 1 have met with it often enough 
to say that in an epidemic it is more common than believed. Some- 
times in the respiratory, which is the most common, gastro-intestinal 
symptoms, undoubtedly due to infection of the gastro-intestinal tract, 
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may be met with, and if occurring when there has been a high fever, 
severe prostration, or the presence of a pneumonia, it is usually fatal. 

Treatment.—Isolation should always be practiced even with 
gastro-intestinal form, and while no work has been done to recover 
the characteristic type of bacillus from the stool, it is best to con- 
sider the discharge as infective, and thus its sterilization is in order. 
From the onset the treatment should be supporting, the patient kept 
in bed, carefully fed and nursed. The bowels should be kept open 
by the use of calomel, and Dover’s powder may be employed to con- 
trol the distress and diarrhea, The patient should be kept well 
warmed, and if the fever be high, aspirin given. Where cardiac 
weakness occurs, stimulants freely given are in order, and during con- 
valescence strychnine in full doses, or the use of thyroid extract. 
Even after the gastro-intestinal cases the convalescence may be pro- 
tracted into weeks or months before full health is restored. Thus a 
good nutritious diet, change of air, and pleasant surroundings are es- 
sential. Low spirits and general weakness following this disease is 
one of its characteristic features. 


CONSTITUTIONAL AND TOXIC ULCERATIVE 
PROCESSES. 


SCURVY. 


Usually in scurvy the appetite is not necessarily impaired, but 
septic symptoms may be present as a result of the imperfect diet which 
produces the disease. Constipation is the rule, but the conditions 
under which scurvy is developed frequently favor the production of 
diarrhea of a dysenteric type, and when such a complication exists it 
may be attended with bloody discharges from the bowel. Very little 
is known of the pathological condition of the gut present in such 
instances. It is probable that the hemorrhages characteristic of 
scurvy cases take place in the mucous membrane, and that with these 
there is a degree of colitis set up by an infection of the mucous mem- 
brane from the intestinal content. Such instances might be accom- 
panied by ulceration, but as is obvious the intestinal condition is 
dependent upon the constitutional, the treatment of which will not 
be gone into here. 


EMBOLIC AND THROMBOTIC ULCERS. 


The intestine is subject to changes dependent upon the alteration 
of its blood supply. If a large arterial branch be occluded so as to 
21 
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alter seriously the blood supply of the upper part of the intestine, 
phenomena will result, discussion of which will be found considered 
elsewhere in this volume. If, however, smaller branches of the in- 
testinal vessels be occluded, especially those running in the intestinal 
wall itself, ulceration will often ensue. Although thrombosis induced 
by sclerotic changes in the vessel walls may be the cause of such 
lesions, a much commoner cause is embolism resulting from valvular 
disease of the heart, abscess or thrombosis elsewhere in the body. 
Under these circumstances the character of the lesion will depend 
upon the character of the embolism whether it be bland or infectious. 
If the embolism be small there develops a hemorrhagic infiltration 
of the submucous tissues which later extends to the mucosa. Swell- 
ing takes place and, on account of interference with nutrition, a necro- 
sis, when more or less of the tissue may be cast off, and an ulcer 
results. The peritoneal surface may be involved with a hemorrhagic 
infiltration. Usually such ulcers are’ of small size and very superficial. 
Generally they are multiple. If they are infected, such as in the septic 
cases, a localized abscess may occur with or without perforation, al- 
though perforation may occur as a part of the dry process. In the 
infected cases treatment is rather expectant, simply being sympto- 
matic in the intestinal condition. When the condition, however, 
comes on in an idiopathic way, rest, a minimum diet, the use of small 
doses of powdered opium and large doses of bismuth, would be indi- 
cated. Of course, one should keep in mind the possibility of the de- 
velopment of an ulcer or early perforation, in which latter instance 
the case becomes operative. 


LEUKEMIC ULCERS. 


In leukemia, and especially in the more acute form, it is possible 
for lymphatic hyperplasia in the intestinal wall to occur to such a 
degree as to induce ulceration of the overlying tissues. Such ulcers 
are most commonly found in the ileum, although they may be met 
with in any part of the intestinal tract. The ulcers are of irregular 
outline and have a ragged uneven base. Microscopically this base con- 
sists of a dense mass of lymphocytes. The treatment, of course, is 
that of the treatment of leukemia, and need not be gone into here. 


UREMIC ULCERS. 


In a few instances of uremia, ulceration of the intestine may occur, 
The colon, cecum and lower part of the ileum are the usual seats of 
such ulceration. The ulcers are generally multiple and for the most’ 
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part located away from the mesenteric vessels. They probably orig- 
inate in the Peyer’s patches or in a solitary follicle. Generally they 
are oval-shaped or may have irregular and map-like outline. The 
borders are clean-cut and not undermined. Perforation is not an un- 
common action. Between the ulcers, the mucous membrane may be 
injected and it is apt to be pigmented. Healed ulcers have sometimes 
been found in addition to recent ones. 

The treatment of such ulceration is based primarily on the treat- 
ment of uremia itself, with added symptomatic treatment of the 
diarrhea. 


TROPHIC ULCERS. 


In various nervous and mental disturbances ulceration of the 

= intestines has been observed. Notable among these is that of multiple 
neuritis, in which neurotic or thrombotic changes in the vessels are 
found, and it has been assumed by Nothnagel that the intestinal 
lesions were the result of vascular changes associated with the neu- 
ritis. It has also been found that intestinal ulceration occurs in 

¢ various diseases of the brain and spinal cord, and in a few instances, 
F fracture of the spine, which, if shortly followed by diarrhea, extensive 
* tlceration of the colon should be expected. It is not improbable that 
— these lesions are results of the same factor producing the superficial 
;_ trophic ulcerations so commonly found in spinal disease. 
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CHAPTER XI. 
insane 


THE fact that the appendix can be removed without causing any 
demonstrable interference with the alimentary tract or general body 
justifies the conclusion that the appendix is not a fundamentally 
necessary organ, although it does not prove that it is functionally 
inert. Regarding function, attention has been drawn to the large 
amount of lymphoid tissue in the wall of the appendix and this has 
caused it to be sometimes designated the “abdominal tonsil.” This 
preponderance of lymphoid tissue, also present in the wall of the 
cecum, must give to this area some special function with which we 
are not acquainted. In the herbivora the appendix is a functioning 
part of the digestive apparatus in that it is necessary for the digestion . 
of vegetable matter. In man it seems to secrete a certain amount of 
serous fluid and whether this has any definite function or not is not 
known. It can be definitely stated that whatever function the apper 
dix has it is very minor and its potentialities for evil are greater thas 
its capabilities for good. 

Age is somewhat of a predisposing cause in appendicitis. It # ; 
most common in individuals between the ages of 10 and 30, althougt 
those younger and older are not exempt. Male and female seem tobe 
affected alike. As a disease it seems to be a little more prevalent # 
the spring and summer than in the autumn and winter. Chrost 
enteritis, dvsentery, typhoid fever, influenza, chronic excessive inte 
tinal toxemia, tonsillitis, rheumatism, various infectious diseases af 
purpura hemorrhagica are in instances predisposing causes of app 
dicitis. 


PATHOLOGY. 


It is only recently that the true nature of inflammation of 
right ileac fossa has been determined, and this is due largely to! 
investigation of diseased appendices removed by early 
Appendicitis is an infectious process—the consequence of 
infection of the appendix. 

Anatomically, as well as clinically, two varieties of inflammt  —' - 
of the vermiform appendix may be recognized—an acute and a chia 
Like inflammation elsewhere in the body, the inflammatory 
tations in the appendix may commence acutely or chronically. 1 ~~~. 
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commences aS an acute process, the manifestations may subside for 
a greater or less interval of time, and the pathological alterations 
may persist as a chronic inflammation. Thus, chronic inflammation 
may be the resulting manifestation of a previous acute inflammation, 
or the condition may begin as a chronic inflammation. The acute and 
chronic forms of appendicitis can be divided into several varieties, 
which may be grouped as follows: 

Acute Appendicitis: 

1. Catarrhal. 

2. Interstitial. 

3. Ulcerative. 
(a) Non-perforative. 
(b) Perforative. 

4. Gangrenous. 

Chronic Appendicitis: 

1. Catarrhal. 

2. Interstitial. 

3. Obliterating. 

This classification, which is anatomically correct, indicates the 
nature of the lesions of the appendix and is not altogether contrary to 
the clinical course of some of the cases. It must, however, be ad- 
mitted that the types are numerous during the clinical course and it 
is not possible to state exactly what the pathology of the appendix is. 
The reason for this is because a catarrhal inflammation of the appen- 
dix may, in a given instance, progress to the interstitial variety. This 
may in turn be succeeded by ulceration, and even perforation of the 
organ. Gangrenous appendicitis may also follow in such a train of 
events. 

ACUTE CATARRHAL APPENDICITIS. 


By acute catarrhal appendicitis is understood that variety of acute - 
inflammation in which the pathological alterations are wholly or al- 
inost wholly confined to the mucous membrane, the other coats of the 
organ presenting but little or no deviation from the normal. Acute 
catarrhal appendicitis is probably not uncommon. It gives rise to 
but few clinical manifestations, particularly if the lumen of the organ 
be of good caliber. It is likely that this variety of appendicitis con- 
stitutes the early stage of many cases of the more severe varieties of 
acute inflammation, and it is doubtless commonly the starting point 
of many of the chronic cases. 

In this type of appendicitis, the external appearance of the organ 
is not appreciably altered, although it may feel a little stiffer or firmer 
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to the touch. The mucous membrane is swollen, hyperemic, and 
perhaps edematous. The lumen of the organ may be partially or com- 
pletely occluded at one point or at several points. The contents of 
these appendices may consist solely of a mucous, turbid, grayish or 
yellowish-green, or sanguinolent, or there may be a fecal content. 
When purulent it has been termed purulent catarrhal appendicitis. 
In such instances slight superficial erosion and desquamation of the 
epithelium of the mucous membrane may supervene, or, as is not un- 
common, there may be hemorrhagic foci in the mucous membrane 
causing in these diseased appendices what has been designated as 
hemorrhagic catarrhal appendicitis. 

Upon microscopical examination of such appendices the crypts 
of Lieberkiihn are found distended to a variable degree. Usually the 
contents are of the well-known mucous nature. Some emigrated 
leucocytes are usually visible between the epithelial cells, and the 
entire mucosa is the seat of more or less serous infiltration. Beside 
these alterations and some congestidn of the vessels of the mucosa and 
submucosa, the mild forms of this variety of inflammation of the ap- 
pendix may present no noteworthy pathological features. If, how- 
ever, the inflammation be more intense, there is a more severe con- 
gestion of the vessels of the mucosa and submucosa, a greater degree 
of infiltration, a more marked infiltration of the retiform tissue of the 
mucous membrane with emigrated leucocytes, some cellular prolifera- 
tion and desquamation of the epithelial cells of the crypts of Lieber- 
kihn and of those lining the lumen of the appendix. Such are the 
cases that present the most marked instances of the purulent and 
hemorrhagic types of catarrhal appendicitis. 


ACUTE INTERSTITIAL APPENDICITIS. 


By this term is designated that variety of acute inflammation in 
which the pathological alterations extend throughout and involve all 
the coats of the organ. Sometimes this type of inflammation im- 
plicates all the coats of the organ from the outset, but in most in- 
stances, it probably begins as a catarrhal process extending from 
within outward. This type of appendicitis is more common than the 
catarrhal variety, or at least gives rise to clinical manifestations more 
frequently. 

To the naked eye these appendices appear swollen, edematous, 
and reddened, and injection of many of the vessels beneath the peri- 
toneal covering can commonly be distinctly detected. The organ is 
usually quite firm to the touch. The mucous membrane is markedly 
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hyperemic, edematous and softened, and the entire wall of the organ 
appears thicker than normal. Occlusion of the lumen in one or more 
places is common. Appendicular calculi may be found within the 
lumen of the organ. 

What has been stated on microscopical examination of acute 
catarrhal appendicitis holds good here, excepting that all of the coats 
of the organ are involved, and that the degree of inflammation is more 
pronounced. A conspicuous feature of this, as well as of the more 
severe varieties of appendicitis, is the involvement of the lymphoid 
element which is commonly swollen, and generally the seat of serous 
infiltration. The capillaries and lymph spaces appear distended—the 
former with blood corpuscles, the latter with lymph corpuscles, leu- 
cocytes, and sometimes erythrocytes. In some instances small follic- 
ular abscesses may be noted. In this type of appendicitis, as well as 

~ the ulcerative, one not uncommonly meets with chronic inflammation, 
strictures, angulations, obstruction of the lumen of the organ, and 
various pathologies such as in one part a catarrhal inflammation only, 
= im another a marked interstitial inflammation, while in still another 
" part the appendix may seem practically unaffected. Usually the 
Proximal portion is the most likely to present the least deviation from 
the normal, the tip not infrequently being seriously involved. Some 
fimes this tip contains pus and is spoken of as empyema of the 
aeppendix. If such an appendix is not removed by operation there 
eeccur serous and cellular infiltration and necrosis of the wall of the 
e@@rgan, excessive distention, perhaps perforation and peritonitis, the 
@e-mal process being similar to ulcerative appendicitis. 


ACUTE ULCERATIVE APPENDICITIS. 


By this term is understood that variety of acute inflammation of 
EB appendix in which there occurs a diquefaction necrosis of the in- 
(isa-mmatory exudate and more or less of the wall of the organ in com- 
mB BInication with its lumen. This may occur without previous catarrh, 
peach as commonly takes place in septic infection, typhoid fever, dysen- 
ba=my, etc. Two forms may be distinguished—a non-perforative and 
® Perforative, one being merely an aggravation of the other. . 

To the unaided eye, the appendix is swollen, edematous, ex- 
“©SSsively congested, and may seem a little firmer to the touch than 
®&)Emal in consequence of the tension of the peritoneal covering. 
P©Qmetimes the appendix may be as thick as the finger, or thicker, 
P@her portions perhaps not being thicker than a lead-pencil or perhaps 

al in appearance. Certain regions may present dilatation of the 
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blood vessels. There may be a diffuse redness, varying in shade from 
a bright red to a deep reddish-blue or purplish color. If perforation 
be imminent, the area involved is usually of a brownish-green or 
blackish-green color, and is softer and more prominent than the ad- 
joining region. It is closely surrounded by an area of intense bright 
redness, and is usually covered by some discolored exudate. When 
perforation occurs it usually is round, but it may be ovoid, elongated 
or without definite outline. In most instances the perforation is 
very small in size. The contents of the lumen in ulcerative appendi- 
citis vary but slightly. It may be muco-purulent, although most 
commonly it is distinctly purulent, with more or less admixture of 
fecal matter, and very malodorous. On the inner aspect marked al- 
terations of the lining membrane and a variable number of ulcers are 
seen. Sometimes the entire mucous membrane is yellowish-green, 
much discolored, and resembles a false membrane, When an ulcer is 
met with it may be single or multiple. The pathological alterations 
in ulcerative appendicitis are the same as those detailed in catarrhal 
and interstitial appendicitis but much more exaggerated in degree. 
There is a marked serous, cellular, and hemorrhagic infiltration of the 
coats of the appendix, and necrosis may be manifest. 


GANGRENOUS APPENDICITIS, 


By this term is understood an inflammation or infection of the 
appendix attended by gangrene. Gangrene of the appendix may arise 
in one of several ways. It may develop on the basis of one of the 
previously described varieties of inflammation of the appendix. On 
the other hand, it may begin with a sudden severe infection of viru- 
lent, bacteria or their toxins of a previously healthy appendix. This 
type always leads to peritonitis, and not uncommonly there is con- 
siderable extension of gangrenous areas in the cecum, and, as I have 
seen, in the ileum. It appears as if when these appendices are dis- 
tinctly involved in gangrene that before they rupture secretion from 
the peritoneal surface may cause gangrene in other tissues coming in 
contact with it. 

A quarter, a third, a half, or even the entire organ may assume a 
steady greenish-black color, or it may be swollen, malodorous and 
softened, and perhaps detached from the remainder of the organ or the 
cecum as the case may be. The gangrene is that of the moist type. 
If the gangrene be the result of an acute infection, usually at the end 
of a short time the entire organ is involved, due to the deprivation 
of the blood supply. The organ then is increased in bulk, much 
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softened, and of a characteristic gangrenous odor. In this variety of 
appendicitis the pathological alterations and the clinical manifesta- 
tions as well may develop with such rapidity as to merit the designa- 
tion, fulminating appendicitis, or sloughing of the appendix. Usually 
pus is present. After spontaneous amputation the appendix occa- 
sionally escapes necrosis, being nourished either by the appendiceal 
artery or by newly formed vessels from the surrounding exudate. 

On microscopical examination such appendices present no struc- 
ture that can be identified with certainty. The less involved portions 
of the organ present all gradations from moderate interstitial inflam- 
mation and ulceration to actual gangrene. Adipose tissue if present 
may become converted into free fat and fatty acids, the muscle fibers 
become indistinct and dissolved, and the entire tissue breaks down 
into a granular and semi-fluid débris. 


CHRONIC APPENDICITIS. 


In some presumably diseased appendices, particularly in instances 
of a false diagnosis, the histological alterations are not especially con- 
spicuous. One commonly sees appendices removed on the diagnosis 
of primary appendicitis in which the pathology present is not more 
marked than that which can be noted at necropsy from subjects who 
during life presented no definite indications of appendicitis. In other 
instances are seen distinct and unmistakable evidences of disease in 
peritoneal adhesions binding the appendix to various tissues or or- 
gans. After considerable experience and observation, I have come to 
the conclusion that chronic appendicitis is one of the easiest diagnoses 
of the abdomen to make accurately, and yet it is the one in which 
more mistakes are made than any other abdominal condition. 


CHRONIC CATARRHAL APPENDICITIS. 


By this term is understood a chronic inflammation of the appen- 
dix in which the pathological alterations are wholly or almost wholly 
confined to the mucous membrane, the other coats presenting little or 
no deviation from the normal. These cases usually pursue a mild 
course, being possibly, now and then, subject to minor acute exacer- 
bations. 

On macroscopical examination the appendix seems to be a little - 
thicker, stiffer, and firmer than normal. On incising it, the mucous 
membrane is found to be of a grayish color and somewhat thickened, 
the crypts of Lieberkiihn being moderately distended, and the mucous 
membrane covered with a layer of rather thick mucus. The caliber 
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of the lumen may vary somewhat at different levels, usual: 
result of previous attacks of inflammation. 

The crypts of Lieberkiihn are more or less distended with 
and some mucous droplets are also seen in the epithelial cells 
these crypts and the lumen of the organ. It is probable that « 
catarrhal appendicitis does not persist with that pathology, b 
it becomes diffuse, constituting chronic interstitial appendiciti 


Fig. 78.-—Longitudinal section, Chronic thickentr 
impermeable partition in middle. Five fecol 
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ty this is understood a chronic inflammation of the append 
which all the coats of the organ are involved. Certain coats m 
involved out of proportion to those of others, but usually th 
more or less involvement of each of them. This is the cot 
variety of chronic appendicitis, representing almost all of the pr 
operated upon cases with that diagnosis. 

The naked eye appearances vary considerably in different « 
The simplest form is that in which the condition follows the subs 
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of a minor grade of acute inflammation, or in which the process com- 
mences as a chronic inflammation, the lesions not being limited to 
the mucous membrane. The organ is thicker, stiffer, and firmer than 
normal and is non-collapsible. The appearance of its mucous mem- 
brane and contents do not differ especially from those described in 
connection with chronic catarrhal appendicitis. At times the lumen 
is much reduced, varies in caliber in different regions, and contains 
one or more calculi, It is probable that in instances of moderate 
degree of acute inflammation, particularly that accompanied by ero- 
sion or ulceration, it could under the process of cicatricial healing be 
replaced by newly-formed connective tissue, which like all newly- 


Fig. 79.—Chronically thickened, angulated appendix containing five 
movable fecoliths. (Pilcher,) 


formed_connective tissue, tends to contract and to form cicatricial 
tissue. This explains the points of stenosis of the lumen, as well 
as the angulation, flexure and twist. On the other hand, one may 
meet with complete obliteration of the lumen of the appendix at one 
or more points along its course. This is probably due to annular 
ulceration, granulating surfaces being opposed to granulating sur- 
faces; these adhere, and as the processes of regeneration and organiza- 
tion go on become permanently united by means of newly formed 
connective tissue. Such conditions not uncommonly give rise to what 
is known as cystic dilatation, retention, cyst and hydrops of the ap-. 
pendix. Commonly the distal half of the organ is dilated, this being 
due to obstruction of the lumen. 

The microscopical appearance of the appendix in chronic appen- 
dicitis varies considerably in different instances. In some the micro- 
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scopical evidences of disease are very slight. In others the hyper- 
plasia of the submucous and muscular coats is excessive, and there 
is considerable round-cell infiltration, and perhaps more or less atrophy 
of the structure. If the appendix be examined while the process of 
cicatrization of an ulceration is in progress, remnants of the mucous 
membrane may be detected. The blood-vessel walls are often thick- 
ened, and at times there is an interstitial hyperplasia of the nerves, 
especially of those of the meso-appendix. There may also be some 
proliferation of the endothelium of the blood-vessels. 


OBLITERATING APPENDICITIS. 


By obliterating appendicitis is understood a variety of interstitial 
inflammation of the appendix attended by or leading to obliteration of 
its lumen, and represents about 2 per cent. of the cases of chronic 
interstitial appendicitis. 

Upon naked eye examination such appendices, as a rule, do not 
differ materially from those described under the heading chronic in- 
terstitial appendicitis, Usually the organ is smaller and stiffer, and 
it may even present itself simply as a small bud attached to the 
cecum. Examinations of such appendices commonly present a dense 
mass of cellular tissue which may be bound down by a mass of 
fibrous adhesions. 


IRREGULAR FORMS OF APPENDICULAR DISEASE. 


Among these may first be mentioned tuberculosis of the appendix 
which may be primary or secondary, miliary or caseous. I have met 
with three instances of primary tuberculosis of the appendix as far 
as we were able to judge in a clinical way. It must be remembered, 
here, however, that tuberculosis commonly exists in a latent form in 
various parts of the body so that perhaps in each one of these tuber- 
culosis was already present. It is questionable whether primary 
tuberculosis of the appendix does occur. It is not uncommon to find 
a tubercular diseased appendix in cases of ileocecal tuberculosis, and 
as has been mentioned before in the volume, this condition is usually 
secondary to pulmonary tuberculosis. 

Actinomycosis of the appendix is a rare condition, there being 
but fifty cases reported up to the present time. It can occur as a direct 
infection through the intestinal tract, or by indirect infection or ex- 
tension from the thoracic cavity, through the diaphragm, behind the 
peritoneum, or through the abdominal muscles, or it may be the 
consequence of metastasis. There seems to be no doubt that it can 
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occur as a primary affection, the fungus being carried to the appendix 
by some fragment of carbohydrate substance. 

Tumors of the appendix may be primary or secondary, benign or 
malignant. Those met with are lipoma, myoma, lymph-adenoma, hy- 
datid cysts, fibromyoma and carcinoma, the primary type of which is 
very rare. In regard to carcinoma of the appendix, it not uncommonly 
is found in individuals below the cancer age, the age of occurrence 
having been put by MacCarty and McGrath as thirty years. Practi- 
cally all such cases are diagnosed and operated upon for appendicitis, 
the presence of carcinoma being stumbled upon when the abdomen is 
opened. It seems most probable, as Ribbert has advanced, that malig- 
nant growths of the appendix may arise from a partial or complete 
separation of cells, or groups of cells in instances of chronically dis- 
eased appendices. [ut six cases of sarcoma of the appendix have 
been described. 


PERITONITIS SECONDARY TO APPENDICITIS. 


Similar lesions of the appendix in different cases may give rise to 
most diverse peritoneal lesions. In the majority of’instances of ap- 
pendicitis the peritoneum presents no deviation from the normal. 
There are many cases, however, even of simple or mild inflammation 
in which the peritoneum is involved during the acute stage. With 
the exception of adhesions, in the chronic cases the peritoneum usually 
seems uninvolved. 

In most all types of secondary peritoneal involvement it is sur- 
prising that the peritoneum can withstand infection as well as it 
does. This is due to the bactericidal action of the peritoneal serum, 
the great resorptive power of the peritoneum, the marked tendency 
of the peritoneum to unite and form adhesions and cause circum- 
scription—namely, encapsulation of the infectious foci. Peritonitis 
does result from the access of pyogenic bacteria to the peritoneum 
when the bacteria are of low virulence or not, very numerous. Since 
in inflammatory conditions of the appendix the number of bacteria 
are great, the involvement of the peritoneum about the appendix is not 
uncommon. The disastrous consequences of peritonitis are due to the 
purulent varieties of the bacteria, to the local suppuration, to the loss 
of the bodily fluids, and to the intoxication of the general organism, 
the paramount factor being the last. 

The involvement of the peritoneum may be of a serous or sero- 
fibrinous type of peritonitis which is most frequently met with. It 
is found in association with the milder form of appendicitis only— 
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acute catarrhal, in mild interstitial appendicitis, and the chronic forms 
of the disease with mild, acute exacerbations. In this stage there is 
an inflammatory hyperemia of the peritoneum, the vessels being dis- 
tended and visible to the unaided eye. In addition, the peritoneum 
has lost its normal luster, is slightly opaque, and is somewhat rough, 
velvety, or viscid to the touch. There may be small hemorrhagic 
foci here and there. The fibrinous type is an aggravation or-further 
stage of the serous or sero-fibrinous variety. It is found associated 
with acute catarrhal and interstitial appendicitis of moderate intensity, 
and with cases of chronic appendicitis in which there have been re- 
currences. In this instance there would be a layer of fibrinous deposit 
of a grayish or grayish-yellow color, and through the medium of this 
fibrinous or plastic exudate the appendix and the neighboring coils of 
intestine are more or less firmly united to each other and to the 
omentum and parietal peritoneum. This serofibrinous type of peri- 
tonitis usually does not go on to suppuration but rather to the forma- 
tion of new connective tissue cells and capillaries, thus causing chronic 
peritoneal adhesions and bands, the common pictures which we 
are all acquainted with. It is most probable that by far the largest 
number of appendices which have adhesions and operated upon in a 
quiet condition from an inflammatory standpoint, are instances of 
low degrees of appendicitis with the serous or fibrinous involvement 
of the peritoneum. The most common peritoneal involvement of 
acute appendicitis is a circumscribed purulent peritonitis—the form- 
erly so-called perityphlitic abscess. It may follow as a sequence of a 
serous, a sero-fibrinous, or a fibrinous peritonitis, met with in associa- 
tion with any pathology of the appendix. In circumscribed purulent 
peritonitis, a greater or smaller portion of the peritoneal cavity lodges 
a focus of suppuration that develops at the site of the original source 
of infection and is walled off from the general peritoneal cavity by 
more or less fibrinoplastic exudate. There may be only a few drops of 
pus, in which instance the abscess may be difficult to find, while on 
the other hand, the abscess may be exceedingly large, and may con- 
tain upward of a liter of pus. This abscess may be single or multiple, 
and may be regular or irregular in outline. The wall of the abscess 
cavity is made up of a grayish-yellow or yellowish-green discolored 
fibrinopurulent exudate. This is of variable firmness and consistency, 
and serves to unite more or less securely the appendix, cecum, neigh- 
boring coils of the intestine, omentum, mesentery, and parietal peri- 
toneum. The pus is sometimes yellowish in color, but more commonly 
thinner than cream, of a yellowish-green, brownish or greenish-black 
color. It usually possesses a peculiar, penetrating, disagreeable, fecal 
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odor. At times it is distinctly putrid, and may contain gas. With 
the pus there may be more or less necrotic remnants of fibrinous 
exudate, one or more fecal concretions, or some fecal matter. The 
appendix may appear suspended in the abscess cavity, or it may have 
become entirely separated from its cecal attachment by circular ampu- 
tation and be floating free in the pus. Most commonly, though, it is 
found embedded in the exudate forming part of the limiting wall of 
the abscess. 

These abscesses are situated anteriorly, posteriorly, medianly and 
in the pelvis. The abscess may be retro-peritoneal, even though the 
appendix be situated intraperitoneally, in which instance it may give 
rise to extensive phlegmonous infiltration following the course of the 
iliac vessels and may be present beneath Poupart’s ligament. In 
considerable hospital practice the cases are not few in the course 
of a year where is found an extensive burrowing of a post-appendic- 
ular abscess ascending to the kidney region, perhaps producing an 
extensive subdiaphragmatic abscess, and every once in a while one 
meets with such an abscess which has ruptured into the lung. 

Beside the matter of infection and the traveling of the abscess, 
the secondary disastrous consequence is due to the persistency 
of the abscess causing a lymphangitis, lymphadenitis, thrombo-phle- 
bitis and pylephlebitis. The thrombo-phlebitis usually affects the 
mesentery and portal veins, but thrombosis of the iliac and femoral 
veins of either the right or the left side, or of both, may develop. 
The pylephlebitis is usually mild—the so-called adhesive pylephlebitis 
—in which the thrombus leads to partial or complete obliteration of 
the portal vein. Such thrombi may become purulent and lead to 
the formation of abscess of the liver and subsequently general 
infection. 

In a few instances absorption of the pus may occur, This is 
rather a rare event, and ensues only when the abscess is very small 
and the virulence of the contained bacteria very slight. Under such 
circumstances the abscess gradually. becomes sterile, then inspissated, 
and there may result the formation of a thick mass of indurative con- 
nective tissue which rarely has been found the seat of calcareous 
infiltration. 

As a late result there may be found a diffuse or generalized 
peritonitis involving the entire, or almost the entire, visceral and 
parietal peritoneum. This form is invariably formed by a small 
localized process of the right iliac fossa gradually extending and 
breaking through and involving the general peritoneum and general 
peritonitis being set up. It is due to gradual leakage of the infectious 
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material originally at the peri-appendicular site and gradually its 
continuation and culturization in the peritoneum and leaking betweerr 
the various coils of the gut. In such instances there is usually not 
much fibrinous exudate and the entire peritoneum is the seat of an 
intense inflammatory hyperemia. It is opaque and lusterless, and 
is covered with a small amount of a grayish-yellow or yellowish- 
green, veil-like, slimy, viscid exudate. Usually the greatest amount 
of involvement is on the right side. A type of hemorrhagic peritonitis 
has been mentioned, in which the peritoneum assumes a hemorrhagic 
character. There is usually some admixture of blood with the puru- 
lent or sero-purulent exudate which gives it a reddish or brownish 
color. 

If an attack of sero-fibrinous or fibrinous peritonitis compli- 
cating appendicitis takes a favorable course peritoneal adhesions are 
formed, The more active the process the firmer and more extensive 
they are likely to be. In such instances the appendicular periton- 
eum, usually also the meso-appendix, is congested, thick and opaque 
and harder than normal. The appendix is more or less firmly united 
to the cecum, colon, omentum, intestine, mesentery, parietal peri- 
toneum, or some of the viscera, and in women the right uterine 
adnexa. These adhesions are of varying importance. If they be 
small, of slight extent, and yielding, they may be devoid of sig- 
nificance. Or, on the other hand, they are commonly distinctly det- 
rimental to health, contributing to renewed attacks of appendicitis 
by restricting the free motion and the peristaltic action of the appen- 
dix, and by causing compression, strictures, twists, angulations, etc. 
of the organ. In other cases they interfere with the peristaltic power 
ef various portions of the gut, and may even cause intestinal ob- 
struction, angulation, or strangulation. 

Bacteriologically the B. coli communis was found by Deaver in 
about 721% per cent. in acute appendicitis cases, and 8934 per cent. 
in chronic. Other bacteria are met with of which the second most 
numerous is the staphylococcus pyogenes. Not uncommonly there is 
a combination of bacteria found. In the ileocecal valve region the 
greatest number of viable bacteria are met with, thus the danger of 
infection in a cul de sac like the appendix by bacteria gaining entrance 
into the rich lymphoid structure represents a most plausible cause. 


ACUTE APPENDICITIS IN THE ADULT. 


Symptoms.—For the purpose of presentation, the symptomatology 
of appendicitis will be offered under the heading acute which includes 
exacerbations of chronic appendicitis. There are four cardinal symp- 


ACUTE APPENDICITIS IN TILE ADULT. 337 


toms of acute appendicitis, pain, rigidity, nausea or vomiting, and 
leucocytosis. So far as the average case of acute appendicitis is con- 
cerned it may be said that the mistakes met with in diagnosis are 
those in which one or more of these cardinal signs are missing. If 
the symptoms are all present the diagnosis is unquestionable. 

Pain is the initial symptom in all cases. It usually develops 
suddenly in one who has previously been well, continues a length of 
time, recurs at irregular intervals, and is usually cramp-like or colicky 
in character. Whether the cramp-like character is due to appen- 
dicular colic or not is unknown, but as Deaver has said, there is no 
doubt that its paroxysmal character is one of its characteristic fea- 
tures. The degree of pain bears a direct relation to the severity of 
the inflammatory process and the variations in the sensibility of 
different people to pain. After a while the paroxysms gradually lessen 
in number and severity, although in some cases it is continuous of a 
moderate severity, increased by coughing or deep breathing, and its 
subsidence means either the relenting of the attack or the presence 
of perforation or gangrene. In some few cases the pain is non-par- 
oxysmal, constant and dull from the very onset. This is particularly 
true in recurring attacks, and the pain is described of a peculiar 
boring character. The pain is usually situated in the umbilical re- 
gion, or in the epigastrium, and least commonly in the right iliac 
fossa. If the appendix be long and overhangs the brim of the true 
pelvis the pain may be referred to the left side of the abdomen, to the 
region of the ovary in the female, or along the course of the spermatic 
cord toward the testicle in the male. If the appendix is post-cecal 
with a diseased tip and points upward the pain may be referred 
to the loin or back or to the region of the kidney or liver. 

Tenderness on pressure is one of the most valuable signs of acute 
appendicitis. The area of the tenderness at the beginning of an acute 
attack is small and limited to the site and position of the appendix. 
Later on when the peritoneum becomes involved the area of tender- 
ness is more extended. The tenderness is greater over a forming ab- 
scess or over the area of a diffusing peritonitis than over an abscess 
already formed, although even in the latter it may remain exquisite 
until relief is obtained. General, diffuse or diffusing peritonitis is 
characterized by extreme general abdominal tenderness. The sudden 
subsidence of tenderness should be taken significantly as evidence in 
connection of gangrene of the appendix. This subsidence of tender- 
ness, particularly shortly following an abrupt onset in which the 
symptoms had been distinctive, is a bright red beacon light of danger. 
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more or less tenderness in the right iliac fossa with rigidity, In 
distinct cases nothing more than these can be made out. My advice 
here is to exercise more care than is usually done in finding small 
areas of rigidity in the muscle planes. It is not uncommon even in 
quite severe pathological involvement of the appendix, especially 
acute exacerbations of chronic appendicular conditions, that the ac- 
companying rigidity is not marked, but covers only a very limited 
area, this area perhaps somewhat removed from the anatomical site 
of the appendix itself. When tumor is palpable it is generally smooth 
or roundish in contour, its edges sloping, and means the presence of 
an abscess. This tumor in the vast majority of cases is immobile. 
Generally it is firm, but it may be quite soft, and in some instances, 
particularly if it be large, it may present distinct fluctuation. The 
presence of this tumor or swelling depends upon a number of factors. 
Sometimes there is practically no peri-appendicular suppuration and 
it is due to the thickening and edema of the inflamed tissues, to peri- 
appendicular serous, sero-fibrinous, and fibrinous exudate, to inflam- 
matory alterations, not only of the viscera, but of the parietal peri- 
toneum of the iliac fossa and the abdominal wall, and in some in- 
stances to serous and ccllular infiltration of the transversalis fascia 
and the abdominal muscles. I believe with Deaver that it must 
not be assumed that all tumors, even if they be of moderate size, 
have within them a purulent focus. With some of the largest masses 
I have felt in cases of acute appendicitis it was not possible to demon- 
strate the presence of pus, even a microscopic quantity. In the 
course of time, however, such large masses usually become purulent 
since the process is an infective one, and then pus would be met with. 


. ' SYMPTOMS OF APPENDICITIS IN INFANCY AND 
CHILDHOOD. 


Appendicitis in infants is very difficult to diagnose as the symp- 
toms vary greatly from those in older children and adults. The 
almost complete absence of subjective symptoms makes the diagnosis 
almost impossible. Pain and tenderness are difficult to elicit and 
more difficult to localize. Vomiting, however, occurs detinitely, al- 
though on the other hand it is so frequent in gastro-intestinal, nutri- 
tional and toxic conditions of infants that it is not of much value. 
Muscle spasm or rigidity of the right rectus may be present, hut it is 
difficult to elicit. Manifest chill which is rare in children is sometimes 
noticed early. It must be remembered here that convulsions take 
the place of chills in the infant, and usually follow a temperature. 
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Constipation is the rule. The blood examination is very important 
in children because it usually presents a polymorphonuclear leucocy- 
tosis. The second most invaluable point is rectal examination. Hav- 
ing an infant with a temperature which without definite cause per- 
sists, particularly when there have been gastro-intestinal symptoms, 
it should be remembered that acute appendicitis is possible, and that 
when undiagnosed and unoperated upon, the rate of mortality is high, 
thus a leucocyte count and a rectal examination of the appendix should 
always be made. In older children the rapid progress of gangrene and 
perforation is much more common before the fifth year than later 
in life. In Porter’s patients of five years or under perforation oc- 
curred in seventy-three per cent. in contrast to 28 per cent. of the 
ages between ten and fifteen. The greatest danger to these little pa- 
tients lies in the fact that the parents are allowed to think that 
stomachache is a normal event in children’s lives, and to believe 
that purgation is a panacea. It should always be kept in mind that 
in infancy and childhood almost every acute appendicular inflammation 
is rapidly complicated by an abscess. 


SYMPTOMS OF CHRONIC APPENDICITIS 
IN THE ADULT. 


Chronic appendicitis is the most common of all abdominal con- 
ditions. The diagnosis of chronic appendicitis is not difficult, yet it 
is the condition in the abdomen in which the greatest number of mis- 
takes ‘are made. This is due to a number of reasons. The average 
medical man, and even the surgeon, conimonly makes a diagnosis of 
chronic appendicitis on simply the presence of a tenderness on pres- 
sure in the right iliac fossa, too little attention is paid to the history 
of the case because the operative mortality in chronic appendicitis is 
so low that many men are willing to take the chance of making a 
mistake in the hope that berefit will be given to the patient, and the 
fact that the appendix is not an important organ and that individuals 
can live without it quite well. Added to these is the frequency with 
which diseased appendices are met with, in my observation in a large 
city hospital, in incidental appendectomies—that is appendices re- 
moved during the process of operation upon other organs of the 
abdomen—in about 40 per cent. of all individuals over 35 years of age. 

In a broad way it may be stated that clinically, chronic appendi- 
citis may be classed in three divisions, relapsing appendicitis, recurring 
appendicitis and chronic appendicitis with referred symptoms, Re- 
lapsing appendicitis is one in which an appendicular inflammation 
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is always present but only shows itself as an acute lesion after cer- 
tain intervals of comparative quiescence. The diagnosis is not diffi- 
cult, because we have the history of one or more acute attacks, 
with a continued tenderness over the appendix and perhaps some 
digestive disturbance which goes under the term of appendicular 
dyspepsia. The recurrent form is one in which the acute attacks are 
said to be separated by periods of perfect health. It probably is 
doubtful whether an acute or even a subacute attack of appendicitis 
ever runs its course to recovery leaving a perfectly healthy appendix, 
pathologically considered. It may be that the feasibility is complete 
as far as the subjective symptoms of the patient are concerned, but 
on careful examination even here it is generally possible to make a 
diagnosis of chronic appendicular trouble. Appendicitis with re- 
ferred symptoms is somewhat more difficult of diagnosis. That 
chronic appendicitis may give no localizing symptoms or signs and 
yet cause distressing “indigestion” may now be regarded as positive. 
Many of these cases are met with in operation for gastro-duodenal 
ulcer, gall-stones, adhesions or other conditions within the abdomen, 
and the confusing point is that most of the referred symptoms are 
in the upper abdomen while the appendix occupies the lower. It 
may here be mentioned that the type of appendicular disease de- 
scribed by Dieulafoy, namely, toxic appendicitis in which hematemesis 
is present in the individual, is one of the most confusing types. For- 
tunately this type of hemorrhagic gastritis, due to toxic reasons from 
an appendix, are not commonly met with, but in the presence of a 
hematemesis in an individual the possibility of chronic appendicular 
disease being its cause should always be kept in mind. The diagnosis 
of chronic appendicitis may be offered under the following caption, it 
being remembered that a combination of more or less is present in 
most cases. 


HISTORY. 


Leaving appendicitis in infancy and childhood out of consider- 
ation, history is very important. Those cases which give a history 
of recurring pains in the right iliac fossa, the attacks of pain lasting 
for from several hours to several days, or pain situated in the median 
aspect of the abdomen, there being no assignable cause, are always 
suspicious. The next suggestive type of history is that of an individual 
who has had for a length of time attacks of cramps in the epigastric 
region. While many times these attacks are due to gall-bladder 
pathology, or probably pathology in the large intestine such as a 
chronic colitis, it must always be kept in mind that a chronic appen- 
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acteristic pylorospasm and hypermotility (cramps) in chronic 
? appendicitis. (X-ray by author.) 
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dicitis has a distinct history of cramps independent of meals, character 
and amounts of food, these cramps being situated in what might be 
termed the stomach region, usually in the median line. The next 
most important type of history is the one in which no assignable cause 
can be ascribed, where a continued history of gastric distress char- 
acterized by a gastric hyperesthesia and hyperacidity exists. Per- 
haps on test-meal a distinct hyperacidity can be diagnosticated, yet 
the symptoms are distinctly those of distress coming on from a half 
to an hour and a half after eating, accompanied by gas, and con- 
siderable relief on the taking of food. This type of history is not 
uncommonly found in gall-bladder pathology but it is characteristic 
also of chronic appendicular disease—in ulcer there is usually distinct 
pain, not only distress. 

Tenderness on Pressure.—While the teachings of McBurney were. 
important in drawing the attention of the profession to a spot of 
localized tenderness situated midway between the anterior superior 
spine and the umbilicus in diagnosticating appendicitis, it is no 
longer to be depended upon. It must be remembered that the base 
of the appendix is usually situated at an identical point in the cecum 
in most individuals, but that the cecum may be situated anywhere 
from a rather high level in the iliac fossa to perhaps well over the 
brim of the pelvis, even as far as the caput being in the median line. 

- With this change, which represents practically a curved line of five 
inches in length, the appendix in different individuals is situated any- 
where between the two ends. Therefore it is, that if one takes a 
point midway between the anterior superior spine and the umbilicus, 
exerts pressure upon it and elicits no tenderness, it may be absolutely 
misleading. It has been my custom and teaching for years that the - 
first thing to do is to properly percuss out the limits of the cecum, 
which in the prone position is generally high enough above Poupart’s 
ligament to be easily percussible. This is true because the cecum 
generally contains considerable gas, and if one approaches the cecum 
from Poupart’s ligament, from the median line of the abdomen about 
midway between the symphysis pubis and the umbilicus percussing 
on toward the cecum, and then percussing from the flank on to the 
cecum, making marks at the percussible margin, it is very easy to 
map out the cecum for a distance of several inches in most every adult 
human being. If one will then recall the anatomy, that the base of 
the appendix begins at a point about an inch and a half from the 
lower pole and about an inch from the inner aspect, pressure at that 
point would approximately represent the base of the appendix, and 
distinct tenderness here means that the appendix is most probably 
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diseased. It has been my observation that while in chronic appen- 
dicitis the course of the appendix beyond the base usually repre- 
sents more pathological disease than is met with at the base, never- 
theless there is a tenderness in such appendices at the base and thus 
diagnosis is comparatively easy. And then too if the base is tender 
from pathology, the rule is that more pathology exists toward the tip. 

The next step to this, after having mapped out the cecum and 
marked out the site of the appendix, is to make pressure directly 
downward, and undertake by keeping the tips of the fingers outside 
of the outer edge of the right rectus muscle to pinch the appendix 
against the iliacus muscle. In cases of chronic appendicitis there is 
usually a distinct tenderness which might not be elicited on direct 
pressure downward, but which becomes distinctly manifest on pinch- 
ing it against this muscle. My observation has been that in cases 
of pathological disease of the cecum, this tenderness is distinct, is 
diffuse, and occupies more or less of the site of the cecum toward the 
flank outward. In cases of Lane’s kink when there is an inflammatory 
thickening usually the area of tenderness is well inside of the per- 
cussible margin of the cecum. In cases of ovarian diseases on the 
right side, generally the tendérness is well below the lower pole of 
the cecum. 

The next sign of value is that described by Meltzer in which 
after percussing the position for the base of the appendix, the patient 
being prone, a steady pressure downward is made, the patient be- 
ing asked to raise the right leg at the same time. In doing so there 
is a pinching of the appendix against the psoas muscle on that side, 
and in the presence of distinct appendicular disease the limb cannot 
be raised without more pain than the patient can stand. 

Three more symptoms may be described together. They are, 
first, a tenderness in the lumbar plexus on the appendix side, not on 
the left. This was described by Morris, and is present in many in- 
stances of chronic appendicitis. The lumbar plexus is situated about 
an inch and a half out and about three-quarters of an inch below the 
umbilicus, direct and deep pressure downward being important to 
bring out any tenderness. It is a diffcult thing to do with a thick ab- 
domen but is always worthy of a trial. According to Morris, if a 
tenderness exists in the left lumbar plexus as well as in the right, 
disease in the pelvis is suggested instead. The second is the presence 
of a hyperesthesia in the skin situated over the cecum supposed to 
be referred from a diseased appendix. In my experience this is not. 
to be depended upon, and it is very difficult to elucidate because 
when the symptoms already pointed out have been gained in the 


PLATE XXIX 


ncorpenarrsesteat 


X-ray of colon, showing chronically diseased and adherent appendix. 
(X-ray by author.) 
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PLATE XXX 


appeitdicular adhesions following chronic appendicitis. Adhesions bind- 
ice appendix region and reaching to hepatic flexure, causing constriction of 
ree. (X-ray by author.) 
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PLATE XXXI 


Chronically diseased appendix, kinked at inner side of cecum. Post-cecal most of 
its course. Tip hanging below pole of cecum. (X-ray by author.) 
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PLATE XXXII 


Vertical appendix. Tip occluded by chronic disease. (X-ray by author.) 
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case, the patient’s mind and attention are directed to that side and 
they will claim that they have more distinct sensation on the right 
than on the left. The third symptom is the so-called Bastedo sign 
in which air is pumped into the rectum by means of an ordinary 
atomizer bulb, the colon is distended with air, and in the presence of a 
markedly diseased appendix there is supposed to be an appreciation 
of the pain on the right side. After studying this symptom for a 
number of years I have found that it has been present in cases of 
normal appendices and not present in instances of true chronic appen- 
dicitis. Perhaps in 50 per cent. of cases it is positive. 


Fig. 81.—Pressure upon the appendix, referred symptoms in 
chronic appendicitis. 


In instances of women with thin abdomens it is sometimes pos- 
sible to do a bi-manual examination, having the outside hand at the 
proper anatomical point representing the appendix region, the other 
hand with the fingers in the vagina pressing upward on the right 
side. While it is confusing in cases of distinct disease of the right 
ovary to separate an appendix from an ovary by this examination, 
nevertheless it is one of the means together with those mentioned 
that may be helpful. 

In a large experience of abdominal diagnosis it is often possible 
by physical examination to intensify one or more of the three appendi- 
cular reflexes met with in cases of chronic appendicitis. The first of 
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these is the epigastric reflex wherein pressure upon the appendix 
causes a sensation of distress in the epigastric region. This sensation 
of distress may not be referred as high as the epigastric region, it may 
be described as just above the umbilicus or in the umbilical region, 
but when present it usually is distinct, and not uncommonly it is ac- 
companied by a sense of nausea. The next most common reflex is a 
sense of distress in what may be described as the gall-bladder region 
by a pressure upon the appendix, and the last is a sense of distress 
on the left side of the abdomen occupying about the same position 
as the appendix does on the right. 

The Roentgen examination of the appendix since Holzknect’s 
original studies in 1907 has made rapid advance. Diagnosis here 
rests upon the possibility of being able to fill the appendix with 
barium. <A study of the course and the diameter of the lumen of the 
appendix throughout its course, movability or fixation by fluoroscopic 
examination, and the length of time that it takes the appendix to 
empty are all important. One of the confusing points here is that 
‘the appendix may be considerably diseased, particularly at its base, 
and thus no barium gain entrance into it, in which instance it is 
not visualized, or again it may be post-cecally situated and thus not 
show in the plates which demonstrate a filled right side of the colon, 
the appendix only visualized after all the bismuth in the colon has 
disappeared, and even then the appendix may be diseased not per- 
mitting any bismuth to gain entrance into it and not be visual- 
ized at all. In the routine of the X-ray work as I go along, 1 vis- 
ualize the appendix in at least half of all the colons examined. It is 
important in this connection that the patient be examined prone, 
and preferably by fluoroscopic examination at the time that the 
clysma is given, allowing sufficient time for it to reach the ileocecal 
region. Not uncommonly the appendix can be visualized directly, 
or it may be possible to roll the cecum into the flank, exposing more 
or less of it in this way. By this examination it is possible to make 
direct pressure upon the appendix and elicit the presence of tenderness 
on pressure, this method of course being very accurate from an ana- 
tomical standpoint. When the appendix can be seen filled, Roent- 
genographic plates should be made and a study of its shape and size, 
a fluoroscopic observation being necessary for a study of its mov- 
ability and tenderness. The presence of concretions and kinks, ad- 
hesions, the question of drainage, the relation of the visible appendix 
shadow to the point of pain on pressure, the position of the appendix 
whether retrocecal, post-cecal, etc., all are easily possible. Often 
the lumen is seen to be constricted and important conclusions may be 
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drawn from a broad appendix shadow persisting for a long time, 
perhaps for several days, after the rest of the bowel has been empty. 
The exact position of the appendix is often suggestive of a peri- 
colonic membrane of a variety described by Eastman. Kinks of the 
appendix are frequently met with under the fluorescent screen ex- 
amination. It is my custom to examine the appendix region about 
eight hours after the bismuth has been taken by mouth and before 
the clysma is given. .In many instances sufficient appendix shadow 
can then be made out, although care must be taken that it is not 
confused with a thin line shadow of the lower ileum commonly seen. 

A non-functioning appendix may be incapable of receiving ma- 
terial because of the obliteration of its canal. It may receive it and 
only discharge part, retaining the residue for an indefinite period. 
I have observed appendices which retained bismuth for as long as two 
weeks, and it may definitely be stated that the non-functioning 
appendix is always pathological, either having changes within its 
walls or dense adhesions surrounding it. A fixed appendix is usually 
adherent to the abdominal wall, otherwise it is attached to the adja- 
cent viscera that are held by adhesions which prevent displacerment by 
manipulation. It may be that only a portion of the appendix is fixed, 
and if so it usually is the tip or the end. As a rule the ascending type 
is adherent, the tip may extend to the transverse colon or the liver. 
Descending appendices are most often found to be normal. 

After considerable experience with the Roentgenographic method 
of diagnosis of chronic appendicitis I have come to the belief that it 
is not a safe method to be depended upon alone. The history or 
physical examination, preferably both together, are essential for ac- 
curacy in the work. There are many other abdominal conditions, and 
the instances of diseased appendices in individuals of middle age are 
found in almost half. When a case comes under observation for 
abdominal distress in which it is judged that some organic condition 
is present, and when this abdominal condition is one of appendicitis, 
the diagnosis is comparatively easy, either from the history alone or 
from the physical examination. But when, on the other hand, these 
are not distinctive, and one’s attention is too much directed to finding 
diseased appendices and the work is entirely an X-ray diagnosis, mis- 
takes in what is really the cardinal disorder with the particular in- 
dividual are liable to occur. It is true that when a diseased appendix 
is present its removal may be justified, but what patients come to us 
for is a diagnosis of cause of the abdominal distress, and it is not 
uncommon when a diseased appendix is present that a promise 1s 
made of the relief of the symptoms if the appendix is removed, but 
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when it is removed none or but very little benefit is brought about 
in the case. Many of the mistakes that have been made in this way 
have been made by those who depended upon the X-ray diagnosis 
alone, and, while I am partial to this means, at the same time I 
would suggest that instead of it being used as a primary method 
of diagnosis, it be used as far as possible as a confirmatory means. 
Only in this way can one’s diagnosis be as broad as is necessary for 
accuracy. In my clinical and hospital experience many are the in- 
stances in which a diseased appendix must be removed for the sub- 
sidence of symptoms in the case. There are many others having 
symptoms in which perhaps the X-ray examination proves the pres- 
ence of a diseased appendix but in which if only the appendix is 
removed the symptoms would go on as before. When we are called 
upon to diagnose the cause of symptoms in the abdomen we must 
always keep in mind that in the abdominal cavity there are more 
organs than the appendix that can become diseased, and that the 
removal of even a diseased appendix cannot cure every one of them. 


TYPHOID APPENDICITIS. 


Symptoms.—Typhoid appendicitis may occur during the course 
of typhoid fever, or typhoid fever might light up an intercurrent ap- 
pendicitis and it is probable that appendicitis in a primary way can 
come from the Bacillus typhosus. 

During the course of an attack of enteric fever most of the 
lymphoid structures of the lower ileum and cecum have infiltration 
of the lymphoid tissue in which the appendix may be involved. This 
is true in about two-thirds of all cases of typhoid fever. This being 
so, it must be plain that in the majority of typhoidal infections where- 
in the appendix tissue is also involved, there follows a complete re- 
covery at the subsidence of the primary disease. There are cases, 
however, in which during the course of typhoid fever the added in- 
fection of the Bacillus typhosus to one already present in the appendix 
causes the establishment of an acute appendicitis which may require 
surgery. It is well known that in typhoid fever perforation of the 
appendix may occur, according to Finney, representing 5 per cent. 
of all the typhoidal perforation cases. Green has called attention to 
the fact that typhoid fever may arouse a latent appendicitis, bringing 
it into prominence and making operation necessary. Then there is a 
third group of cases of primary appendicitis due to typhoidal infection 
in which there are no other lesions of typhoid fever. These are 
very few in number and it is a question whether taking the many 


350 APPENDICITIS. 


more cases in which typhoid fever arouses a latent appendicitis that 
the typhoid infection is merely incidental or rather an exciting cause 
to an already chronically diseased organ. 
‘ _In instances of intestinal perforation in typhoid fever it must 
be kept in mind that the appendix might be the organ in which the 
perforation occurs, Such cases must also be differentiated from in- 
testinal hemorrhage, thrombosis of the iliac or femoral veins, and 
affections of the gall-bladder, all of which are comparatively easy. 
Differential Diagnosis.—While in the majority of cases the 
recognition of appendicitis is not difficult there are nevertheless some 
affections that in many ways so closely simulate it as to give rise 
to perplexities. Of these the following may be mentioned: 
Gastro-intestinal inflammations represent a class of cases of 
which such diagnoses as acute gastritis, acute gastro-duodenal 
catarrh, acute enteritis, simple intestinal colic, dysentery and colitis 
are divisions. As a rule there is a history of the ingestion of some 
food, indigestible either because of its quantity or quality, followed 
by nausea, vomiting, flatulence, colic, etc. The history is a very im- 
portant guide in differential diagnosis, although too much stress 
must not be laid upon it because very often during an attack of what 
appears to be acute indigestion the appendix is primarily at fault. 
Careful physical examination must be made in each case because 
the initial pain of acute gastritis and enterocolitis very much re- 
semble that in some cases of appendicitis. The tenderness is usually 
less constant in the conditions noted, and none of them are sharply 
localized in the right iliac fossa. Acute gastritis may give rise to some 
temperature which is liable to be somewhat confusing, but here we 
generally have the history of the taking of indigestible foods, condi- 
tions in which the stomach is relieved when emptied, and perhaps the 
presence of cardiac diseases as a predisposing factor. A case of acute 
gastroduodenal catarrh shows itself by symptoms similar to those of 
acute enteritis, with perhaps the addition of a slight icteric coloring 
of the skin and sclera) There may be some rigidity for a time 
which is generally bilateral, localized to the upper abdomen and 
quite resistent, the right iliac so,,a being essentially negative. The 
same may be said about intestinal colic or enteralgia, wherein appendi- 
citis may be excluded by examination. In acute enteritis in the 
adult differentiation is easy. In children it may be very hard to 
recognize it from appendicitis with diarrhea, because a history may 
not be obtained, and because in children diarrhea is far more com- 
mon in appendicitis than in adults. A painstaking physical examin- 
ation will however, if repeated and made when the voluntary spasm 
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of the abdominal muscles is in abeyance, give us some clue to the real 
nature of the disease. Dysentery and colitis are merely special forms 
of enteritis, in which there is usually a distinct colic with inter- 
mission, not as sharp and constant as that of appendicitis. There is 
relief upon pressure of the abdomen, the patient being quite restless 
and distressed like those with attacks of acute colic. The establish- 
ment of enteritis distention and borborygmi are features which lead 
to the diagnosis of a catarrhal condition of the small or large intes- 
tine. In the gastro-enterocolitis group the rigidity is largely a volun- 
tary matter and may be overcome by patience, whereas in appendicitis 
the muscular guard is unremitting. In chronic intestinal stasis there 
should be no confusion because there are but few symptoms in an 
abdomen as a rule, these being comprised mostly in such symptoms as 
indefinite distress, gas, perhaps some distention of the right side, 
while the general condition of the patient is one making it easily pos- 
sible to make a diagnosis of intestinal toxemia. In the cases of 
intestinal stasis not uncommonly there is considerable distress in the 
cecal region due to some disturbance with the normal flow of fecal 
content, probably also accompanied by gas. Such cases have been 
variously diagnosed as pseudo-appendicitis, ileocecal pain, and even 
typhlitis, In my experience, when one is careful with the history 
and examination, differentiation is not difficult. 

In chronic gastric and duodenal ulcer if one is careful in the 
history and the physical examination, particularly if the X-ray has 
been added, differentiation is not difficult. In not a few of these 
cases the appendix is also diseased. I have seen several cases in 
which some symptoms were distinctly due to the ulcer on the one 
hand and to a chronically diseased appendix on the other. The pres- 
ence of perforation of gastro-intestinal ulcers gives rise to symptoms 
which closely simulate those of a sharp acute appendicitis. But the 
distinction between the two types of cases is not difficult. The same 
may be said of cases of intestinal obstruction with appendicitis. 
There are a few cases of rapidly fulminating perforations of the 
appendix followed by a spreading peritonitis in which quick paresis 
of the bowels and obstipation is so marked that the case may look 
like one of mechanical obstruction. However, the history and the 
examination of the appendix region, the prominence of vomiting, and 
the rigidity and tenderness being rather more general than repre- 
sented in the case of peritonitis serve as distinguishing features. 

Carcinoma may be primary in the appendix and is rather hard 
of diagnosis without operation. Usually the history shows a gradual 
onset of the condition, it taking weeks before the symptoms are dis- 
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tinctly present and, in the absence of inflammatory symptoms, when 
the blood examination shows an anemia, there being an alternating 
constipation and diarrhea with an occasional track of blood in the 
stools present differentiation is not difficult. The same may be said 
of diverticulitis, which in my experience in cases wherein there 
has been the development of a perienteric abscess, they in every in- 
stance have been on the left side, usually quite deep in the pelvis. An 
ulcer of the ascending colon may also give great difficulty, particularly 
when that ulcer has perforated—in this instance a malignant disease 
is usually associated with it. 

It may be mentioned further that cases of acute appendicitis, and 
even the chronic forms, have been mistaken for various diseases of 
the gall-bladder and biliary duct, empyema and stones of the gall- 
bladder particularly. While it is believed by surgeons that differen- 
tiation between some cases of appendicitis and cholelithiasis is far 
from an easy matter, it has not been so in my experience. Chronic 
appendicitis is far more liable to give as a referred symptom in the 
epigastrium a cramp-like character than is disease of the gall-bladder. 
It is not uncommon in disease of the gall-bladder for symptoms of 
gastric distress to come on an hour to two hours after meals, and 
usually it is not present or is much slighter in cases of appendicitis 
alone. An examination of the gall-bladder region, particularly with the 
patient sitting, being sure that the examining fingers are at the median 
fissure of the liver, eliciting a distinct tenderness there that is not 
present on examination of the appendix with the patient prone, is most 
helpful in differentiation. In gall-bladder conditions, cholelithiasis 
particularly, the referred symptoms are usually in the right side of 
the upper abdomen and chest, there may be a tenderness along the 
lower intercostal basin, pain is referred to the right shoulder caused 
by an irritation of the phrenic and commonly one gets a history of 
colic in the biliary location, especially notable in women who have had 
children. One should have no difficulty in differentiating appendicitis 
from cases of hepatic or perihepatic abscesses or chronic pancreatitis, 
some kidney conditions, diseases of the ureter, extra-uterine preg- 
nancy, diseases of the female pelvic organs, pneumonia and pleu- 
ritis. 

Prognosis.—Little can be stated regarding the prognosis in appen- 
dicitis because of the vast variety that exists in the cases, and the 
estimation of prognosis would have to be based upon definite pathol- 
ogy which is impossible. Thus with this complex of acute and 
chronic pathologies any remarks on prognosis would be quite useless 
in a practical way. 


PLATE XXXIII 


© Kinked appendix, retro-ceeal and chronically diseased. This observa- 
jon was made on fourth day following barium by mouth. (From author's 
lervice i in the Polyclinic Hospital.) 


PLATE XXXIV 


Appendix chronically diseased. Tip adherent to transverse colon. Symptots, 
appendicular dyspepsia. (X-ray by author.) 
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PLATE XXXV 


Vertical appendix. Tip adherent to the ileum, base low because of prolapse of 
the cecum, Eight-hour observation, (X-ray by author.) 
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Treatment.—The trcatment of appendicitis, whether acute or 
chronic, is operation as soon as possible after the diagnosis is made. 
It is an insult to American medicine and particularly to American 
surgery, to present what might be termed medical treatment for 
appendicitis. All that is necessary for a physician is to have con- 
siderable experience in a large city hospital for him to come de- 
finitely to this conclusion. To write or teach otherwise is like taking 
the reader out of the light and putting him in the dark. Not 
uncommonly some of my students ask the question whether it is not 
wiser to treat a patient during an acute attack and operate in the 
interval. In my opinion there is no interval. Once an appendix 
is diseased, whether the symptoms are acute or chronic, operation is in 
order. One reads in the newspapers of people dying of acute appen- 
dicitis, this taking place at the time or shortly after an operation. 
After considerable consultation experience it has been my observation 
that often these are cases which were treated medically, with the 
idea of operating in the interval, but the pathology, being such that 
allowed no interval, killed the patient instead—namely the operation 
had not taken place soon enough to prevent a peritonitis. There 
are a few instances in my experience where there has been one attack 
of appendicitis, and never a return of the symptoms. f can count 
these on the fingers of my two hands, while each finger has been 
manifolded by the score of instances of cases treated medically and 
operated upon too late. Thus I have come to the conclusion that 
whatever the character of the clinical aspect, whether it be that of 
acute appendicitis, chronic appendicitis, exacerbations of chronic ap- 
pendicitis, or however it may seem at diagnosis, operation is in order, 
and operation as soon as preparation therefor. can be made. 

Accepting that as the dictum of the wisest course to pursue in all 
cases of appendicular inflammation, there may be added what to do in 
instances where acute attacks have taken place and operation cannot 
be resorted to at once. After the diagnosis is definite, and arrange- 
iments have been made for the operation, the patient can be com- 
forted by a withdrawal of food, an ice bag or hot application placed 
on the right side of the abdomen (whichever feels the more grateful), 
complete rest, and perhaps the use of a hypodermic dose of morphine. 
I request that my mention of morphine be not misconstrued. I feel 
satislied that in a few instances where I have seen cases of acute 
appendicitis of a fulminating type where an operation could not be 
performed for several hours that morphine quiets the pain and the 
nervous condition of the patient, and if anything, steadies that in- 
dividual so that there is less shock, This is particularly true in 
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cases of acute perforation, gangrene, if a quick peritonitis takes place, 
or the operation is long delayed. The use of purgatives, either by 
mouth or by enema, in my opinion is contraindicated. In fact I am 
satisfied that I have seen many instances of disastrous effects from 
the use of calomel or castor oil during an attack of acute appendicitis, 
I have also seen harm done by simple saline enema for the purpose 
of unloading the lower bowel. It must always be remembered that 
fluid introduced into the rectum very rapidly gains access to the 
ileocecal region, and in this instance it may result in the spreading 
of a general peritonitis. 

I desire again to state that the time to operate for appendicitis, 
whether acute or chronic, is promptly after the diagnosis is made, and 
this should be a cardinal rule because it is the only rule that can 
save the largest number of cases. 


CHAPTER XII. 


Circulatory Conditions. 


INTESTINAL EMBOLISM AND THROMBOSIS. 
(Mesenteric Arteries.) 


THAT part of the mesentery where the vessels enter, as pointed 
out by Treves, is the real root of the mesentery. For the reason, how- 
ever, that the mesentery is attached to the back part of the abdominal 
cavity for about 6 inches below this point, the term “the root of the 
mesentery” in practice is usually considered to include these 6 inches 
of attachment. This root lies obliquely in reference to the spine, and 
can be marked out with a fair degree of accuracy on the abdominal 
wall.. The attachment represents an oblique line running from the 
left of the patient pointing to the right groin, the umbilicus being at 
the junction of the lower with the upper two-thirds of the line. 
Although the root of the mesentery measures only about 6 inches, the 
intestinal border of this structure measures from 30 to 60 times as 
much, It is obvious, therefore, that the mesentery in order that it 
may accommodate itself in the abdominal cavity, must be thrown into 
many folds, folds which are even more numerous in instances where 
the length of the intestine is greater than usual. These folds are, 
naturally, simplest near the root of the mesentery, where the diameter 
of that structure downward is comparatively little increased. The 
first one of the main folds arises from the upper part of the mesenteric 
root and is generally directed to the left side of the abdomen; the 
next one lower down, to the right; while those arising below pro- 
ceed somewhat indefinitely from the lower part of the mesenteric at- 
tachment to both sides of the abdomen and pelvis. The various 
coils of intestine, naturally, octupy the same regions as the corres- 
ponding parts of the mesentery. 

If one examine a loop of the small intestine which belongs to the 
uppermost third of the bowel, he will notice that it is thick and in 
many cases it feels even “fleshy.” The valvulz conniventes are easily 
palpable as the fingers pass over them. He will observe that the 
intestine is of large size and very vascular, being covered with num- 
erous branching vessels. It can easily be observed when the vessels 
are visible that these are large, long and straight, and that they 
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radiate from the depths of the mesentery directly to the intestine. 
Without much difficulty it can be noted that these vessels arise mostly 
from primary arches, deep in the mesentery. A few secondary arches 
may be seen, but these are usually more characteristic of the mesentery 
opposite lower parts of the intestine. 

If one now observes a loop of the bowel with its attached mesen- 


Fig. 82—Position of the attachment of the mesentery to the 
posterior of the abdomen. 


tery at the lower third of the intestine, quite a different picture is 
observed. This loop of gut is usually thin and is generally of a smaller 
caliber than that of the upper part of the bowel. l’ew valvule con- 
niventes can be felt through its walls, or even none at all. Finally, it 
is less vascular than is the higher loop which requires an increased 
vascularity because of its larger physiological function. It is un- 
likely here that any lacteals will be observed in the mesentery, and 
the difference between the anatomy and the vascular supply of the 
two ends of the small intestine suggests very strongly that in the 
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upper part considerable physiological function takes place, which is 
not so true in the lower, and this probably explains the reason why 
resection of the lower part of the small intestine is distinctly more 
feasible than of the upper, the latter usually being fatal. 

The infarcts of the small intestine may be classified into: first, 
hemorrhagic (a) through embolism of the mesenteric arteries, (b) 
through thrombosis or thrombo-phlebitis of the mesenteric vein; 
second, anemia, due to obliteration of the mesenteric branches below 
the anastomotic arches; third, curable and limited thrombi, arising 
through obliteration of the small or intermediate sized branches of the 
mesenteric or intestinal vessels. Another form has been described in 


Fig. 83.—A loop with attached mesentery, from the small intestine of 
a thin muscular (male) subject. It belongs to the uppermost part of the 
bowel, as is shown hy its large size, its obvious thickness, its vascularity, 
and by the presence of large and namerous valvulz conniventes; and also 
because of the presence of large, long and straight vessels in the mesentery 
radiating to the gut from arches, mostly primary. There is very little fat 
in the mesentery, and the transparent spaces between the vessels are very 
extensive. (Monks,) 


the preceding chapter under ulcers due to localized hemorrhage, It 
must be remembered that thrombi can occur in the hepatic, portal 
vein, and iliacs as well as elsewhere in the abdomen, these being com- 
monly due to infection either as complicating conditions or as terminal 
results. 

Symptoms.—In my experience the majority of cases of mesenteric 
thrombosis have not been diagnosed before operation, There are some 
cardinal points to be kept in mind which not uncommonly make a 
diagnosis possible. The diagnosis most often made is that of 
perforating lesiun of the stomach, duodenum or gall-bladder, hemor- 
rhagic pancreatitis, or peritonitis. One should keep in mind that cases 
commonly occur in persons who have other diseases such as disease of 
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the liver, heart, aorta, general arterial system, nephritis, or ar 
have recently been the subject of an acute infection. It may there 
occur in middle-aged individuals and less commonly in the old. 

Usually there takes place as a first symptom a sudden. -vio 
abdominal pain with repeated subsequent paroxysms. Hemorrh 
occurs in the bowels, generally lasting for a day. Usually there 
muscular rigidity in the right hypochondrium, perhaps a sausage- 
mass may be felt on palpation. There soon takes place a septic p 
tonitis with hiccoughs, coffee-ground vomiting, and death in a sh 
time. The picture then would be one simulating an intestinal | 
struction which may, after all, be the primary condition in cases 


Fig. 84.—A loop, with attached mesentery, from the small intestine of 
the same subject (lig. 83). It belongs to the lowest part of the bowed # 
is shown by its smaller caliber, its comparative thinness, the absence 
vascularity and of valvulz conniventes; and also by the presence in i 
mesentery of comparatively short, small and somewhat tortuous 
which radiate from arches, mostly secondary or tertiary.: The fat in the 
mesentery is more abundant than in the specimen shown in Fig. 83, aod @ 
approaches nearer to the intestine. For this reason the mesentery bere 5 
much more opaque, the vessels are somewhat obscured, and the tr. 
areas sinall. (.Wonks,) 


mesenteric thrombosis. It is apparent though that the picture, 
striking and quick, is not particularly classical-and in minor 
not unlike that seen in some cases of hemorrhagic pancreatitis # 
acute diffuse form of peritonitis, or even in perforation. Moré 
cases are not unusual in which the vomiting is persistent, om 
on almost at the onset of the condition. The exceedingly vies! 
pains are more severe than those met with in any other abdow* 
condition. We have then to remember the existence of an inf 

capable of causing thrombosis or embolism, and especially the a 
panying hemorrhage. What is striking, however, and upon 

diaynoses can often he made. is the presence of two contradii 
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symptoms—diarrhea and occlusion. This combination when present 
is of diagnostic importance. In cases of acute pancreatitis, intestinal 
obstruction, perforation of the stomach, duodenum or gall-bladder, 
where there is a quick peritonitis from any cause, diarrhea is not a 
common symptom, but constipation is generally the rule. In an alarm- 
ing status of illness then, diarrhea containing blood always suggests 
the possibility of embolic or thrombotic occlusion at once. 

Prognosis and Treatment.—Attention is called to the frequency 
and relatively favorable prognosis of embolism of the small and 
mesenteric branches in contrast with the fact that in embolism and 
thrombosis of the large mesenteric vessels death usually results, this 
occurring generally about the fourth day. 

In the presence of a condition like this, of course, one feels that 
operation should be done at once, but in those cases that I have 
had operated upon (some of them within a few hours after the condi- 
tion had ensued) death always took place. Post mortems on these 
cases showed that although the entire bowel which had been in- 
cluded was removed, the condition extended beyond the point of anas- 
tomosis. Therefore it is probable that the bacteria of the intestine 
get out into the mesentery, produce a local lesion from which throm- 
bosis results, first in a small area and which extends to the whole por- 
tal system. In a case of mesenteric embolism one can resect the 
portion of the intestine with perhaps.good result. Here it may be 
mentioned that an embolism does not have the same leathery feeling 
of the mesentery that one observes in thrombosis. The condition 
felt in mesenteric embolism is clean cut and sharply to be distin- 
guished from thrombosis, which, unlike it generally, continues its 
progress until it may involve the whole blood supply of the small 
intestine—and therefore it is fatal. 

At the same time I do not believe with Cabot! that “surgery 
has little or no business here.” The truth is that one can never tell 
positively whether you are dealing with an embolism or with a 
thrombosis, and thus the wisest procedure is immediate surgery. If 
it is an embolism there is possibility of recovery after resection of 
the intestine; if it be a thrombosis it might be wise to resect never- 
theless. Death is almost inevitable in the latter, because I know of 
only one instance of what was distinctly a thrombosis which even- 
tually got well. The point is that we cannot tell from the symptoms 
until the abdomen is opened. That being a fact, each one of these 
abdomens should be opened as promptly as possible. Only in that 
way do we give our patients the benefit of any chance at all, even 
though it be but little in thrombosis. 
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VISCERAL ARTERIOSCLEROSIS. 
(Senile Dyspepsia.) 


It is rather difficult to classify arteriosclerosis. Instances are met 
with in which the alterations are confined chiefly to the larger trunks, 
notably the aorta, carotids, and femorals, while all the peripheral and 
visceral arteries remain practically free from disease. Other cases 
show disease of the small or medium sized trunks with very little 
in the larger vessels. Then again there are instances in which the 
changes are microscopic, involving the smaller visceral branches. 
It is, therefore, impossible to describe the pathology of arterio-sclerosis 
in any definite way, because in almost every instance more or less 
combinations of the above are met with. Practically all the cases 
of general arteriosclerosis present disease of the visceral trunks. 
According to the statistics of Brooks,? in 400 cases of arterio-sclerosis 
serious disease of the visceral trunks showed in 368. Of these 400 
cases 125 were women and 275 men. The statistics in which the vis- 
ceral vessels were involved were about equal in both sexes, the ages of 
these patients running between 13 and 80 years, with an average 
of about 45 years. : 

In all excepting 30 of the 368 cases more than a single visceral 
distribution was found to be invaded. Disease of the coronary arteries 
predominated considerably in number, coronary sclerosis being found 
in 270 of the 368 cases. Next in frequency were the arteries of the 
brain of which there were 132 cases. Then came the arteries of the 
kidneys in which marked disease was found in 81 cases. The fourth 
in number were the vessels of the pancreas, which were found in- 
volved 74 times. The hepatic vessels were found diseased in 43, the 
splenic arteries in 35, the vessels of the lungs in 10, and disease of the 
visceral branches of the celiac axis was greater than the other trunks 
of corresponding size in 19 cases. Diffuse involvement of the mesen- 
teric vessels was pronounced in 4 cases, all associated with adiposis. 
The spinal vessels appeared extensively diseased in 20 cases. In these 
cases the history of alcohol, syphilis, nephritis, endocarditis, tuber- 
culosis, senility, toxic poisoning (particularly in workers in lead) and 
tobacco are most often met with, 

Etiology.—The etiology of arteriosclerosis presents certain defi- 
nite conditions in a clinical way. In careful study there is con- 
siderable suggestion that changes which are largely to appear are 
found iirst to the greatest degree in those arterial distributions which 
are called upon to functionate most actively under the special stimu- 
lants of work. This would explain the heart condition in alcoholism, 
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severe labor, or nephritis in which the increased work of the heart 
muscles demands a more or less heightened and prolonged physiolo- 
gical hyperemia of the myocardium. Similarly, in over-alimentation 
the same condition is demanded in the pancreatic, gastric, and hepatic 
vessels. 

The causes in general of arteriosclerosis can be summed up under 
the head: 1. Toxic, that is, lead infections of all sorts; excess of 
internal secretions such as adrenalin, absorption of toxic material 
from the intestinal tract, represented in the putrefactive product; 
and 2. The senile or quasi-senile in which would be included the 
wear and tear from over-work. To these must be added tuberculosis, 
syphilis, and practically all the infectious diseases, in which poison 
chronically circulating in the blood, takes the lead, and those due to 
resorptive products from the intestinal canal in toxemic states—these 
being the most commonly met with. Habits and occupational con- 
ditions such as the excessive use of alcohol and tobacco represent a 
definite proportion of the cases. There is no doubt, as Metchnikoff 
has shown, that the role of intestinal putrefactive products, particu- 
larly the so-called aromatic series, is most important in producing 
sclerosis. In animal experimentation para-cresol or indol injected 
into animals caused in the course of time, definite disease of the 
vessels. 

Pathological Anatomy.—The pathological changes which follow 
as a direct result of these arterial lesions differ as a matter of course. 
according to the precise change present in the vessels, the etiological 
factors, and the anatomical and physiological nature of the organ af- 
fected. It can be generally stated that the first effect of the arterial 
disease appears in the parenchymatous tissues supplied by the vessels. 
These are similar to those met with if general or local malnutrition, 
as in starvation, old age, or local anemias. They consist, in the 
greater number of cases, either of an atrophy, usually with meno- 
chromatosis (brown atrophy) or of changes best classed either under 
the heading of fatty infiltration or degeneration. Quite naturally 
these are followed by functional diminution of the physiological 
activities of the organ, and as a logical result, in accordance with the 
general laws governing atrophy and interstitial growth, connective- 
tissue hyperplasia follows, originating from the perivascular connect- 
ive tissue network or from the normal supporting stroma of the 
organ. In consequence of the interstitial proliferation, and especially 
of that in the immediate vicinity of the vessels, this newly-formed 
connective tissue begins to contract which is the natural develop- 
mental stage of adult connective tissue. Interstitial sclerosis with 
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hardening of the organ follows, and the lumina of the vessels thus 
becomes further compromised, leading to a still greater diminution 
in blood supply. 

Symptoms.—The clinical picture of abdominal arteriosclerosis is 
characterized by abdominal tenderness and distention, by severe 
paroxysmal abdominal pain, obstipation, sometimes hypertension, and 
occasionally sudden profuse hematemesis. 

Abdominal pain is a prominent symptom. Sometimes it begins 
with paroxysmal attacks lasting from a few minutes to half an hour, 
and recurring several times in a day, later on becoming continuous, 
the patient complaining of a dull ache and soreness in the abdomen. 
The pain is usually localized in the epigastric or umbilical region, less 
commonly in the lower abdomen. It is increased by exertion and in 
some instances during digestion. Instances may be noted in which 
the pain is brought on by emotional disturbances or the assumption 
of a horizontal position. Often this pain is of a darting or burning 
character, simulating the agony of angina pectoris, it therefore having 
been termed “angina abdominis.” This usually occurs from two to 
three hours after a heavy meal, is griping and twisting in character 
and has been described by Schnitzler? and Markwald,* as due to inter- 
mittent claudication and ischemia following vessel spasm. 

Next to pain perhaps the most common symptom is weakness, 
and not a few of these patients lose in weight. The loss of weight may 
_ be moderate and gradual or rapid and considerable, this loss of weight 
being characteristic of most all cases of advanced arteriosclerosis—but 
distinctly more marked in those in which the visceral vessels have 
been affected—namely, those that are associated with digestive dis- 
turbances. It is probable that some degree of the reduction in weight 
is occasionally due also to dieting which is undertaken in an effort to 
relieve the dyspeptic symptoms. 

Abdominal distention and belching are frequently present, and 
sometimes the cases present a marked degree of disturbance in these | 
ways, making one suspect, with the fullness and distress after eating, 
nausea and the regurgitation of sour fluid, that there is a more distinct 
intestinal condition such as malignant disease. 

Not uncommonly patients suffer from attacks of vertigo, and a 
few complain of disturbances of vision. The urine is frequently 
diminished in quantity and may show signs of an interstitial nephritis. 
Stool and urine findings such as have been described in connection 
with intestinal toxemia are not uncommon. The radial arteries may 
or may not show the presence of sclerosis, although usually this is 
found. The most valuable method is the use of the ophthalmoscope 
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by means of which the retinal vessels can be directly inspected and the 
sclerosis noted. The blood pressure may be high, low or normal. 
When high it suggests a distinct involvement of the kidneys or the 
myocardium, In my opinion the majority of cases of distinct visceral 
arteriosclerosis do not show an elevation of blood pressure.. 

The diagnosis of arteriosclerosis can usually be made without an 
analysis of gastri¢ content. When done as a routine, however, it is 
not infrequent that free hydrochloric acid is absent, although it must 
be remembered that free hydrochloric acid is commonly absent from 
the stomach content in perfectly normal persons over fifty years of 
age. The digestion is usually fair, the motility of the stomach normal, 
and sometimes on physical examination, a thickened, strongly pulsat- 
ing abdominal aorta may be felt, particularly when the individuals. 
are emaciated. 

Obstipation is not uncommonly met with and Pal® explains the 
presence of obstipation as atony of the bowel from anemia produced 
by vessel spasm. Sudden profuse hematemesis simulating the hemor- 
rhage of gastric ulcer, often with fatal outcome, is frequently the 
first and only evidence of abdominal vessel disease. It occurs when 
the sclerosis has invaded the arterioles in the stomach and upper bowel 
submucosa. 

Diagnosis.—Diagnosis must be made between the conditions 
described ; such as malignant disease of the stomach, abdominal crises 
in tabes, perforations of the stomach, duodenum and gall-bladder, 
acute pancreatitis and appendicitis and sometimes biliary colic, or 
other causes which may give acute abdominal pain. The history, gen- 
eral examination of the patient, the paroxysmal feature of the pain 
with a progressive weakness or rapidly advancing adiposis or what 
has been described above usually serves to differentiate the cases in 
a comparatively easy manner. ‘ 

Treatment.—The most important factor in connection with this 
subject is the prophylaxis. .\ll there is to mention in connection with 
the habit, occupational and toxic factors as causes enters here. The 
use of alcohol and tobacco should be strictly interdicted; those who 
work in lead or any of the other metals must change their occupation. 
It is probable that the benefit which has come from the use of iodine 
or the iodide preparations has been due to the large part syphilis has 
had in its production. In the administration of these remedies small 
doses continued over lengths of time are in order, and it may safely 
be said that what cannot be accomplished by one- or two- drop doses 
of tincture of iodine three times a day, or three- to five- grain (0.20 to 
0.30 gram) doses of any of the iodides, cannot be accomplished with 
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iodine at all even in still larger doses. In my opinion, whatever the 
cause, iodine should be a sheet anchor of the treatment. Those in 
which this condition has come on after an infectious disease require 
cessation from their work and a sojourn in the country, and to a place 
in which the various medicated waters, baths, tonics, etc. could be 
had ynder supervision. I have seen most admirable results come from 
the long continued use of radium emanation water, not giving more 
than from 5 to 10 thousand mache units a day. According to the elimi- 
nating ability of the kidneys and the skin, the use of water is in order. 
According to Hamburger,® much benefit comes from the intravenous 
injection of moderate amounts of theobromine sodium salicylate 
(Merck) and diuretin (Knoll). These are dissolved in distilled water 
so that not more than 2 cubic centimeters of total quantity of liquid 
is injected at any time. In my opinion this is not a necessary pro- 
cedure because the attacks of pain can be controlled by the use of 
warm applications, a leucodescent lamp or a basket containing a 
number of incandescent bulbs over the abdomen. Small doses of 
morphine may be required during the attack and the drug that con- 
trols the pain in the head best is a combination of strophanthus and 
theobromine. 

In the majority of these cases a severe routine which will not 
permit the patient to continue at his work is required. It is not 
uncommon when I observe distinct sclerotic changes to advise the 
individual to discontinue work or to change its character. Care is re- 
quired by these people that they do not engage in what might be 
termed avocations which’ require labor of the brain rather than of 
the muscles. Thus, more physical exercise in the open, such as golf 
or bicycle riding, are most helpful. 

‘Most important in this connection is it that one find the cause, 
remove that cause, or treat it when possible. In this connection, 
prominent in clinical medicine as a cause for this condition, 
is chronic excessive intestinal toxemia of the putrefactive and mixed 
forms. When present these require active treatment, dietetic, hy- 
gienic and perhaps bacterial. Diagnosis and treatment of these con- 
ditions have already been mentioned. \Where no condition can be 
ascribed as the cause, the following diet may serve to good purpose in 
a general way. For an intestinal condition a diet according to the 
intestinal condition present is in order. Care must be observed that 
the individuals do not over-indulge in food. Small quantities and 
frequently repeated are decidedly safer than three meals a day, A 
general diet that may be used for arteriosclerosis is the following: 
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Breakfast, 7 A.M.—I'ruit—The juice of an orange, grapefruit, 
stewed peaches or apricots, plums, pears, berries (raw or cooked), 
grapes, apples (baked or stewed). 

Eggs—Soft boiled, dropped on toast or shirred, two or three 
times a week. 

roiled honeycomb tripe. Baked potatoes. Dry toast. One glass 
of milk or buttermilk, or a cup of weak coffee. 

Dinner, 1 p.M.—Raw oysters. Thin soup (no meat stock). Broth 
of oyster stew. 

Vegetables—Irish potatoes, lettuce, spinach, celery, tomatoes, 
string beans, squash, cauliflower, onions, asparagus, beets, carrots, 
cucumbers (cut thin as tissue paper). Green corn, green peas. 

Dessert—Fruit, molasses gingerbread, crackers and cheese (Cam- 
embert, Brie, Roquefort). One cup of weak tea. 

Supper, 6 p.m.—Eggs may be taken when not eaten for breakfast. 
Baked potatoes. Two or three times a week a luncheon may be 
made of a howl of milk with crackers and baked sweet apples, or a 
purée of vegetable soup with bread and butter and fruit may be taken. 
One glass of milk or buttermilk. If constipated, some popcorn or 
bees’ honey may be taken. 

Sugyestions.—Avoid skins and seeds. There is no objection to 
weak coffee or tea once a day. One glass of hot water should be 
drunk on rising, and cold at 11 a.m. and 4. p.m. At least five glasses 
of liquid should be taken daily. Do not drink during the meal. 
If losing weight you should have egg and milk lunches. Take at 
least two vegetables beside the potato. with dinner. As a rule the 
fruit will agree best after the meal. Do not eat bread with dinner. 
Eat slowly and thoroughly masticate the foods. 
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CHAPTER XIII. 


Anatomical Conditions. 


DILATATION OF THE DUODENUM. 


OF late considerable has been written on dilatation of the duo- 
denum. Articles have appeared tending to draw attention to this 
condition and divers deductions have been made on the clinical aspect 
of the subject. Dilatation of the duodenum in all probability is not 
a distinct condition, and one that is acquired. Usually it is secondary 
or a part of another condition, for it must be remembered that the 
first part of the duodenum is, anatomically and physiologically, essen- 
tially a portion of the stomach. Thus it must be plain that conditions 
that can cause a dilatation of the stomach can likewise cause a dila- 
tation of the first part of the duodenum as a part of the process in the 
pylorit region in which perhaps the pyloric sphincter could also be 
relaxed. As met with in clinical work, dilatation of the duodenum 
may be classified as follows: 

1. Accompanying general gastric myasthenia or atony in which 
there may also be a relaxation of pyloric muscle; most commonly 
seen in cases of late atrophic gastritis. 

2. Dilatation of the duodenum which is a part of an atony which 
comes from a long-standing gastroptosis of marked degree. 

3. Those due to obstructive reasons such as adhesions springing 
from the gall-bladder and involving the second part of the duodenum, 
obstruction at the duodeno-jejunal angle, either because of bands, 
sharp angulation, or following gastroenterostomy. 

Dilatation of the duodenum which is a part of marked gastric 
myasthenia, or gastric atony, is an uncommon clinical finding. It is 
true that in the average case of gastric atony more or less dilatation 
of the first part of the duodenum takes place, but this is never marked 
in degree. Usually the transverse measurement of the first part of the 
duodenum quite closely corresponds with the transverse measure- 
ment of the pyloric end of the stomach, and it generally can be noted 
that the pyloric muscle is intact and functionating, In X-ray plates 
of some of these cases, particularly those made-in the upright position, 
it can be noted that the barium assumes a dependent position in the 
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duodenum, giving the appearance of relaxation. However, no obstruc- 
tion or delay is ever met with, and if such were to be found it would 
be entirely in the stomach and would be minor as a duodenal con- 
dition, and not important as a clinical factor in itself so far as the 
duodenum is concerned. Most of these cases have chronic intestinal 
toxemia, or a neurological condition. 

In these instances, other than some attention to the diet in special 
ways, the treatment would be for the mentioned conditions. In cases 
of atrophic gastritis the treatment for the dilatation of the duodenum 
and the relaxation of the pyloric muscle is that for the atrophic gas- 
tritis which will be found in detail in the volume, “Diseases of the 
Stomach.” It must be said, however, that in cases of atrophic gas- 
tritis when dilatation of the duodenum is visible we are dealing with 
quite a late condition, and the results from any kind of therapy are 
ameliorative and not curative, although the patients do very well on 
proper diet and medication. After continued lengths of tréatment, 
while it is never possible to have a return of normal gastric secre- 
tion, one might accomplish a reduction in the quantity of mucus 
which is secreted by the stomach, but the degree of dilatation in the 
stomach as well as in the duodenum is generally a permanent factor. 
Not uncommonly, however, one may see the return of the functionat- 
ing power of a relaxed pyloric muscle. It is never active as in a nor- 
mal stomach, but is distinctly more so than is present in the early 
instance of the case. ; 

Dilatation of the stomach, which is a part of an atony which 
comes from a long-standing gastroptosis, can be seen in a small num- 
ber of these cases and generally is met with where the stomach has 
become considerably dilated, not so much in its transverse dimension 
but in its long: axis—namely a dilatation of attenuation. I have ob- 
served duodenums in these cases to be dilated to the extent of the 
transverse nmteasurement of the pyloric end of the stomach some ten 
centimeters distal to the pyloric muscle. The condition in the 
duodenum is a part of the condition of the stomach and it does not 
require treatment of itself. Not uncommonly one finds also in these 
cases a dilatation of the right side of the colon, sometimes the trans- 
verse, and I have seen the colon to be dilated as far down as the pelvic 
margin on the left side. In a gastroptotic case with a markedly dilated 
duodenum it is always positive that one is dealing with a late condi- 
tion and almost always one wherein a chronic intestinal toxemia is 
present. These people represent the emaciated, semi-invalided class 
who require long extensive treatment to receive any benefit. What 
is interesting in this connection is that, unlike atrophic gastritis 
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wherein the defunctionating pyloric muscle may be met with, the 
sphincteric action of the pyloric muscle is always preserved. Some- 
times it is a little lax, the pyloric action not being as distinct, not 
as definite, or not as strong as in those stomachs of lesser degrees 
of gastroptosis, but at least it is clinically efficient. One must keep in 
mind that when a marked dilatation of the stomach is met with in 
gastroptosis and this dilatation has extended out into the first part 
of the duodenum, one is dealing with a case of gastroptosis closely 
bordering on the necessity for surgery for relief. However, with care- 
ful handling not a few of them are benefited by medical treatment, 
proper diet, support of the abdomen, rest tonic, tincture of time and 
the essence of patience. 

Those instances of dilatation of the duodenum date to obstructive 
reasons, such as adhesions springing from the gall-bladder, usually 
present more or less dilatation of the stomach as well. While at 
operation in many of these it is proved conclusively that the duodenum 
is not distinctively obstructed, adhesions can, by anchoring the duo- 
denum beyond a fixed point and interfering with its motility which is 
surprisingly rapid, cause more or less of a backing-up to occur. The 
same may be said of obstruction at the duodeno-jejunal angle be- 
cause of bands, sharp angulations, or adhesions following gastroen- 
terostomy, or, as is not uncommonly found, the stoma of the gas- 
troenterostomy falling to one side and thereby becoming obstructive 
in the way of exit from the stomach into the jejunum. 

When the adhesions are situated in the second part of the 


duodenum and have caused a proximal dilatation, it is not uncommon . 


to see by way of test-meal examination that the exodus power of the . 


stomach is approximately normal. It may be delayed an hour or so 
but never as distinctly as in definite pyloric obstruction. It is as 
if the interference with the peristaltic power of the duodenum, while 
the caliber of the tube is not definitely obstructed itself, can cause 
anatomical changes of moderate degree, these yziving rise to definite 
symptoms of digestive distress. I have seen a number of those in- 
stances, due sometimes to reduplication folds of the peritoneum, non- 
inflammatory in type, in patients who give a minor history of duo- 
denal ulcer. Most all of these patients gave the history of distress and 
sometimes pain some two or three hours after meals, relieved by the 
taking of foods or alkalies or any of the means which are employed 
to shut up the pyloric muscle. They therefore present a clinical 
factor in gastroenterological work and one should be on the look-out 
for them as they require operation for their cure, the results from 
operation being most beneticial and from medical treatment nil. 
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PLATE XXXVII 


tout of first part of duodenum due to general gastric atony 
and gastroptosis. (X-ray by author.) 
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PLATE XXXIX 


Showing the almost complete circle of the duodenum, exposed because the 
¢ ext wf the stomach had to be pulled to the left in gastroptosis. In this case 
< were adhesions springing from the gall-bladder (arrow pointing) anchoring 
‘eoienum, the first and second of which is moderately dilated. (X-ray by 
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PLATE XL 


Adhesions anchoring the duodenum to under surface of liver (between arrows) 
| kinking at the duodeno-jejunal angle (obstructive, firm adhesions) causing dila- 
% in the third part of the duodenum, (X-ray by author.) 
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PLATE XLII 


Case of idiopathic dilatation of the cecum and proximal half of the 
transverse colon, caused by pathology due to chronic intestinal toxemia. 
Complete recovery on medical treatments, Dilatation also of sigmoid. 
(X-ray by author.) 
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PLATE XLIII 


derute deg a megacecum idite 10 ldnke-statids iy intestinal taxerun. 


Recovery on medical treatiionts. | (Raray be author) 
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PLATE XLIV 


Megacecum, idiopathic, due to local pathology from long-standing intestinal 
toxemia. Complete recovery on medical treatments. (X-ray by author.) 
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When the obstruction for whatever reason is in the third part 
of the duodenum or the angle between the duodenum and the jejunum, 
usually the entire duodenum as well as the stomach becomes dilated. 
The case clinically then is one of a pyloric obstruction presenting 
all the cardinal symptoms of a largely dilated stomach secondary to 
the atresia. Such duodenums will be found very large in caliber and 
not uncommonly there will be a sacculation dilatation just proximal 
to the point of obstruction. These stomachs are usually stagnant, re- 
taining bismuth or barium over six hours, sometimes as long as 
twenty-four, globular in shape, the gastric content being highly acid 
from concentration, and retention of food remnants is common. 
Generally large quantities of fluid are extracted from these stomachs 
which often is fetid from the presence of sulphureted hydrogen gas, 
and of course presents no lactic acid, Boas-Oppler bacilli or blood, 
the characteristic findings of pyloric obstruction of late cancer. 

They are always operative cases, practically nothing being avail- 
able for them in a curative sense without it. I have seen but one case 
of definite dynamic obstruction of the third part of the duodenum due 
to bands, kinks or angulations. Most all of the cases I have met with 
have followed a gastroenterostomy or some operative procedure in the 
upper abdomen. After a duodeno-jejunostomy these cases make a 
most perfect recovery. Some of the best results that I have seen have 
been in these instances. 


IDIOPATHIC DILATATION OF THE COLON. 


Idiopathic dilatation in the sense of the description of idiopathic 
dilatation that one finds in literature is a rare conditjgn. There are 
various types of dilatation of the colon, non-obstructive in type, met 
with in the right side, or, more or less involving the transverse colon 
and undoubtedly acquired in type. They will be described, how- 
ever, under the headline. Megacecum. It is almost impossible to 
perceive any local condition in the colon or condition in the abdomen 
or general body which in an acquired way could bring on a marked 
idiopathic dilatation of the colon. Even in the most severe obstruc- 
tion of the lower end of the colon where more or less dilatation exists 
the gut never becomes as large as one might assume it to be in a 
case of idiopathic dilatation of the colon. © ' 

On the other hand, it is not uncommon to see more or less dilata- 
tion of the colon, even of the entire colon, almost to the distal one- 
third, in cases of long-standing intestinal toxemia in which there is 


more or less atonic colitis. Usually, however, this is mainly on the 
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right side and may involve all the transverse as well, and I have seen 
many instances where dilatation extended almost to the pelvic colon. 
there being no obstruction anywhere, the condition undoubtedly being 
due to a long-standing catarrhal disease which involved the sympa 
thetic plexuses, bringing about more or less myasthenia and atony 
of the musculature surrounding the gut. This is met with in cases 
of indolic or mixed forms of intestinal toxemia where these have been 
standing for years. 


MEGACECUM. 


In about two instances of every thousand Roentgenographical 
examinations of the abdomen what may be termed idiopathic megr 
cecum is encountered. It is not uncommon to find large cecums due 
to bands, kinks or some condition distal to the cecum suggesting 
that the dilatation was a secondary or resulting process. However, 
not uncommonly, distinctly large right side colons are met with ini | 
dividuals who have no obstruction distal to it, and there is no doubt 
in my mind that dilatation of the cecum and ascending colon ma 
occur in an idiopathic way in an adult because of local pathology # 
the gut, it not being subsequent to obstruction. The misfortune # 
this connection is that since Hirschsprung’s classical descriptioo @ 
congenital idiopathic dilatation of the colon in 1886 many cases @ 
idiopathic megacecum have been confused with the condition he & 
scribed, which is definitely congenital while megacecum is genenlt 
acquired. More than that, Hirschsprung’s disease is most commotlf 
met with in infancy and childhood, and in the pseudo-mega cl 
occurring in adult life which occurs in Hirschsprung’s classificat” 
the condition involves the lower colon, or the entire organ, and ke 
markedly in the beginning (cecum). The condition herewith P™ 
sented involves only the cecum and ascending colon and not 9! 
other portion of the intestine either above or below. 

In all the instances that it has been met with by me it oceurre? 
in people between the ages of 40 and 60 years of age, individ 
who had been well up to adult life, the condition occurring some st 
about puberty and probably not having any connection with ef 
sexual organs. In my belief it takes years for the condition to b© 
come well established, and that it is due to bacterial processes F& 
presented in intestinal toxemia of chronic type. Exactly what the* 
toxins are ] am unable to say, but in all instances they have been cat€* 
of intestinal toxemia which present more or less local pathology of thé 
right side which has been proven in few instances by careful #¢ 
tioning. noting a change in the mucous membrane, an absence 4 
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all the glandular elements, a zone of round-cell inultration, almost 

‘complete absence of sympathetic nerve structure, myasthenia and 
atony of the musculature which may involve the entire right colon, 
sometimes even across the hepatic flexure in the proximal half of 
the transverse. 

The clinical picture of the condition is obscure in a way. Definite 
ones are moderate constipation in which the bowels move every 
second or third day, and even if they move every day, a relative con- 
stipation exists. Definite relief from all symptoms for a day or two 
occurs after an active purgative, then there is a return after that tak- 
ing from four to seven days, a slight degree of extension or fullness in 
the right side of the abdomen, noted particularly when the abdomen is 
thin and the walls relaxed, and the percussion of a large cecum 
markedly tyinpanitic. Then there is the clinical picture of a patient 
who has an intestinal toxemia to a marked degree, and the laboratory 
findings in the examinations of the stool and urine generally confirm 
it. Other notings are post-meal gastric distress, loss of weight, ner- 
vous breakdown, history of sanitarium treatments for this, and the 
observation of a large cecum by Roentgenographic examination. The 
dilatation usually involves the entire section to the hepatic flexure and 
may extend over the hepatic flexure involving the proximal half of 
the transverse. These people are usually of a debilitated, nervous 
type, although not always so. Apparently it is most common in 
women who represented all of my cases. 

Treatment.—\t the present time considerable debate is taking 
place as to the proper mode of treatment of these conditions. Much 
has been written by Lynch, Draper and others on the surgical treat- 
ment of right-sided pathologies of the colon. Various types of opera- 
tion have been advanced. The partial colectomy, namely, the re- 
moval of the right side; ceco-sigmoidostomy, namely, the draining 
of the cecum into the sigmoid, and various other procedures. After 
a close analysis of such cases as I have seen I have come definitely to 
the conclusion that these conditions are medical in type. Mortality 
from surgical procedure is high and the results in way of benefit do 
not warrant it. Ilere and there are single instances of beneficial re- 
sults, but considering the high rate of mortality and the many who 
are not benefited by operative procedure, I have become totally medi- 
cal in my aspect of the subject. Of course, one must be careful that 
an obstruction of the colon does not exist to account for the dilata- 
tion, and that the case is represented in chronic individuals with a 
long-standing intestinal toxemia, and the general resulting state of 
health therefrom. When sure that one is not dealing with any 
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form of mechanical obstruction, the best mode of treatment is to find 
out what type of intestinal toxemia exists, employ the bacterial and 
dietetic treatment already mentioned, which, with sufficient rest in 
bed, massage, abdominal support, attention to the nervous system. 
correction of the constipation by dietetic means, the use of some form 
of purgation every four or seven days insuring a thorough cleansing 
of the intestinal canal, the patients become free from symptoms 
for various lengths of time, and sometimes for years. Up to the 
present time I have had twenty-one such cases under observation— 
the longest nine years, the shortest four years standing. There have 
been cases since then but these are not included. In every one of these 
instances I am satisfied that the medical treatment was distinctly 
beneficial, rendering these patients symptom-free, the patients them- 

selves being well satisfied with the results which were accomplished 

One must remember with these individuals, as with all chronic inte 

tinal toxemia cases, that they are prone to recur and require attention 
from time to time. 


HIRSCHSPRUNG'S DISEASE. 
(Congenital Dilatation of the Colon.) 


Instances of this condition have been known for over half 
century, but attention was definitely drawn to it by Hirschsprung# 
1886. Since that time numerous articles have been written upont 
The condition has been designated as congenital idiopathic dilatata 
of the colon, megacolon, megacolon congenitum, and giant colon | 
will be noted by the reader of this volume that some distinctions a 
made in this classification tending to what I believe to be more” 
less definite entity. 

What may be termed as Hirschsprung’s disease, congenital i 
pathic dilatation of the colon, is a condition which in all probabilt! 
has its origin in utero. It is for that reason that I believe the «® 
should be used only in those cases of stenosis met with early in lie 
The word “idiopathic” should not be used in connection with the 
ject. Among the various hypotheses suggested to explain this o& 
dition the classification of Barrington-Ward! may be given. 


‘A. Mechanical: Qa 
1, .An abnormally long mesentery, permitting torsion of te 
sigmoid (Barth). 
2. Increased length of the intestine, especially the sigm 
which throws the bowel into loops, and causes kinki 
and obstruction (Marfan, Neter). 


. 


PLATE XLV 


Congenital megacolon (Hirschsprung’s disease). (Case.) 
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3. Atresia of the rectum and anus (Treves). 
4. Valve formation (Perthes, Roser). 
5. Distention of pelvic colon, with meconium at birth, and 
valve action (Wilkie). 
B. Neuropathic: 
1. Neuromuscular defect of a seginent of the intestine 
(Hawkins). 
2. Paralysis of a segment of intestine (Pennato). 
3. A lesion of the sympathetic (Bing). 
4. Reflex spasm of the sphincters due to anal fissures (Fen- 
wick). 
C. Inflammatory : 
Colitis becoming chronic. 
D. Congenital: 
1. Anomaly of development—dilatation and hypertrophy con- 
genital (Hirschsprung). 
2. Dilatation congenital, hypertrophy secondary (Mya, Con- 
cetti). 
3. Hypertrophy congenital, dilatation secondary (Fenwick, 
Genersich). 


It must be claimed that the above is far too complicated. It 
would have been best so far as the congenital condition is concerned 
to leave out classification B. and C. Further, classification A is ques- 
tionable. I think that No 1 of classitication B as offered by Hirsch- 
sprung explains most of the cases. 

The condition is more often met with in male than female children 
in a proportion of over three to one. In occasional instances when 
the case goes on to adult life it would be questionable in my mind 
that even when a large dilatation is met with the condition should 
not be looked upon as secondary to some pathology. Even in that 
sense it is not an idiopathic dilatation hut secondary. Most all of 
the cases met with are in the first year of life, or positively in the 
second. Occasionally patients may be met with as old as twenty or 
twenty-five years who have had the disease dating from birth or soon 
afterward, these can be classed as congenital. 

Symptoms and Prognosis.—Of the symptoms, obstinate consti- 
pation and a distended abdomen are undoubtedly the most prominent. 
Practically all uf the cases show these symptoms within three months, 
and sometimes even within a few days after birth. Usually one's at- 
tention is drawn to the condition by a marked constipation and an 
abdominal distention which develops soon afterward. This disten- 
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tion, however, may be delayed for a while, the constipation being 
existent for some time. The distention when begun usually reaches 
most unusual proportions, the skin over the abdomen becoming tense 
and glossy, with perhaps a decided contrast with the dry, sallow ap- 
pearance of the skin of the face. The abdominal wall accompanying 
the distention may become thin—in fact so thin that one can see the 
peristaltic waves of the intestine. 

Sometimes there are long intervals between attacks and the pa- 
tient may be made fairly comfortable by the use of purgatives and 
enemata. Fecal vomiting and tumor are occasionally noted as prom- 
inent symptoms, attacks of diarrhea frequently alternate with con- 
stipation affording some degree of relicf. Among the general symp- 
toms may be noted emaciation, “auto-intoxication” and sometimes 
tetany. It may be of interest to note that children suffering from this 
disease sometime show a low mentality due to congenital brain de- 
fects, or perhaps absorption of toxins from the-over-distended intestine. 

The prognosis is very unfavorable because these little tots do 
not stand surgery well, and the rate of mortality is as high as 27 
per cent. Qn the other hand, the rate of mortality regarding the 
medical treatment as expressed by Lowenstein in 1907 shows that of 
59 patients treated he had 34 per cent. recovery and 66 per cent. 
deaths. Duval gives a mortality of 74 per cent. with medical and 
34 per cent. with surgical treatment. The mortality is much higher 
in those under 5 years of age, and in the cases on record operative 
treatment in 14 infants (Dubois) was followed by 100 per cent. mor- 
tality; in 28, between 2 and 5 the mortality was 40 per cent; in 46, 
between 5 and 15 it was 26 per cent; in 41, between 15 and 50 it was 
27 per cent; and in 14 patients over 50 it was 85 per cent. Of course. 
these records of Dubois’s include cases of the non-congenital type 
because one does not sec in adult life as large proportion of congenital 
(Hirschsprung’s) type as this. 

The complications that often set in are peritonitis, intestinal ob- 
struction, bronchitis, bronchial pneumonia, hydronephrosis, and liver 
affections making the situation still more serious. 

Treatment.—This disease has been treated both medically and 
surgically. The various medical measures are those usually resorted 
to for the correction of chronic constipation—namely, regulation of 
diet, cathartics, enema, massage, electricity, and the rectal tube. All 
these offer a temporary relief and may he used as preliminary treat- 
ment until the patient is in condition to undergo an operation, for 
there is no doubt that the consensus of opinion favors surgical 
intervention. Since the rate uf mortality in infants under one year 
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. of age is so high in surgical procedure, it may be wise #0 temporize 
with the case until the months of infancy are over. Of course if noth- 
ing worth while is being accomplished ome is forced to resort to 
operation at once, but I have seen several children in whom the 
diagnosis was made in the first few months of life where we have 
been able to get along fairly well until the child’s second year, At 
this time, operation can be done with slightly increased benefit In 
the mortality. What must be considered also is that when these little 
ones are operated upon operation should be done quickly, because 
they do not seem to be able to stand surgical shock. The first thing 
required is a preliminary colostomy, with or without that an entero- 
anastomosis or a resection, the latter being the operation of choice, 
this requiring at the same time an end to end or end to side anasto- 
mosis, 


INTESTINAL DIVERTICULA. 
(Peri-diverticulitis, Pericolic Abscess.) 


With Graser’s original paper describing a case of stenosis of the* 
sigmoid due to chronic hyperplastic inflammation clinical interest in 
the subject began, Since that time numerous writers have written 
upon it and today it is accepted that acquired diverticula are of two 
varieties—the true and the false. True diverticula are merely wide- 
mouthed pouches whose walls contain all of the layers of the normal 
bowel. They are the result of an abnormal tendency to haustrum 
formation, and seem to be of anatomical significance only. False 
diverticula, on the contrary, are herniaform protrusions of the mucous 
membrane through the muscularis, and are of increasing clinical and 
pathological moment. Acquired diverticula may occur anywhere 
throughout the entire intestinal tract. They have frequently been seen 
in the duodenum in the vicinity of Vater’s papilla. They are common 
in the colon and they cease abruptly at the first portion of the rectum. 
Occasionally they have been observed in the appendix, where they 
may be the seat of a condition which cannot be differentiated from 
appendicitis. They vary in number from several hundred to an 
isolated protrusion. Generally they are multiple. 

While diverticula in various parts of the intestinal canal—maé 
the duodenum— are capable of producing symptoms, nearly all of the 
cases that come under observation have been due to conditions fe& 
sulting from diverticula of the sigmoid. It is for this reason that 
our interest in diverticula is almost entirely confined to the sigmoid 
region. Clinical experience shows that while diverticula may be met 
with more or less scattered throughout the entire large intestine, it is 
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Fis. 68, _Divertievla of the amall 
Intestine, showing the sace of the 
diverticula; small eace and the 
opentnge thto them wot seen. 


in the sigmoid region that trouble usu- 
ally occurs when the cases come under 
clihical observation. 

The origin of the acquired form of 
diverticula is still a mooted question 
A predisposition to diverticulum for- 
mation undoubtedly exists, and accord- 
ing to Graser and Sudsuki, this is 
common, This is confirmed in the 
operating room experience of any large 
hospital in which peridiverticular ab- 
scesses are not uncommonly seen. It 
is probable that the vascular theory ac- 
cepted by Fischer, Koch, Hansemann. 
Berner, and others, and which can be 
corroborated by microscopical study, 
offers the explanation for most of the 
cases. They occur in the fenestra 
through which the vessels penetrate 
the muscularis and form the loci min- 
oris resistentie. The vessels are sur- 
rounded by loose connective tissue 
which contains a variable amount of 
fat. As the individual ages, the fat in- 
creases, the connective tissue becomes 
weaker, and the fenestra are increased 
in size by atrophy of the muscularis. 
Intermittent stasis also stretches and 
increases the diameter of the fenestra. 
During periods of cessation of stasis, 
the caliber of the vessels diminishes, 
and loose space in the “vessel holes” 
results. These factors increase the 
predisposition. -Accumulation of feces 
and gas incident to constipation, bowel 
atony, and abnormal decomposition act 
to a degree as determining factors. 

Bland-Sutton believes that the ap. 
pendices epiploice form points of les. 
sened resistance because these in some 
way predispose to diverticula. Franke 
believes that developmental anomalies 
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are at the basis of diverticulum formation. Beer and Telling consider 
weakening of the muscular coat in adult life as the chief cause of diver- 
ticula, Age, to some extent, seems to be a determining factor. Accord- 
ing to Telling the average age is sixty years. Sex also seems to play a 
part. About twice the number of cases are met with in the male as in 
the female. Obesity has been emphasized as a causative factor by 
Klebs, Mayo, and others, but it seems to be only an indication of in- 
volution processes and thus only a concomitant of weakness in the 
muscularis or in the “vessel holes.” The physiological réle of the 
sigmoid must be of some moment in promoting diverticulum for- 
mation. The feces are retained longest in this segment and its walls 
are incessantly subjected to changes in pressure due toe variations 
in the quantity and quality of its contents. When the physiological 
retention of feces becomes excessive and constipation arises, the 
strain upon the gut walls is abnormal and any tendency to atony is 
aggravated. Localized weakenings are subjected to a determinative 
factor. It is probable that diverticula occur as often as 5 per cent. 
in autopsies in individuals aged 50 years or over. These minute 
herniaform protrusions of the mucosa range all the way in size from 
being discoverable only with the microscope, to processes the size of 
peas or grapes. They are conical, saccular, spherical or teat-like pro- 
cesses. The ostia vary markedly in size. Sometimes the diameter 
of the opening equals that of the average diameter of the diverticu- 
lum. Often the openings are narrow, and sometimes one must search 
carefully to find the mouth. Many of them are distinctly flask-shaped, 
and their necks seem to be constricted by the penetrated musculature. 
The coats of the diverticulum vary. Mucosa, submucosa, and serosa 
are constant. The amount of muscularis varies in different diverticula, 
and in different parts of the same diverticulum. The walls are thin- 
nest at the tips of the processes. 

Most cases of diverticula give no symptoms during life. No cases 
of acquired diverticula in the very young have been reported. The 
vast majority of the cases met with are those which have been ex- 
amined by X-ray and the presence of the diverticula have been 
stumbled upon rather as a matter of surprise. 

The morbidity from false diverticula depends on the following 
factors: Thinning of the coats; ulcerative and perforative action of 
retained concretions and feces; presence of pathogenic micro-organ- 
isms, and defective drainage due to (a) lack of an effective muscular 
coat, (b) closure of the neck by edema of the mucosa secondary to 
colitis or stasis, and (c) strangulation of the opening by kinking, 
torsion, or muscular action. According to Telling, the secondary 
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pathologic processes in diverticula are summarized as follows: 
1. Thinning of the diverticulum wall. 2. Perforating action of the 
retained concretion. 3. The presence of micro-organisms and their 
toxins. 4. Inflammatory reactions of varying type and degree. With 
this data one could forecast almost with certainty the various kinds of 
cases that might be expected to occur clinically, and the list provides 
examples of nearly all of them. The following is a summary of the 
secondary pathologic processes to which sigmoid diverticula are 
liable: 1. Infection of the general peritoneal cavity, from thinning of 
the sac walls, without perforation. 2. Acute or gangrenous inflamma- 
tion—diverticulitis. 3. Chronic proliferative inflammation with thick- 
ening of the gut wall and stenosis of the bowel. 4. The formation of 
adhesions, especially adhesions to (a) the small intestine, and (b) the 
bladder. 5. Perforation of the diverticula, giving rise to (a) general 
peritonitis, (b) local abscess, (c) submucous fistulas of the gut wall, 
and (d) fistulous communication with other viscera, especially the 
bladder. 6 The lodgment of foreign bodies. 7. Chronic mesenteritis 
of the sigmoid loops. 8. Local chronic peritonitis. 9. Metastatic 
suppuration. 10. The development of carcinoma. 11. Perforation 
into a hernial sac. 

According to Mayo,? cases of diverticulitis are classified into 
four groups, as follows: 

Group 1. Self-limiting Diverticulitis and Peridiverticulitis.—This 
group includes fleshy, middle-aged persons who present themselves 
with an acute sensitive tumefaction in the left iliac fossa. The mass 
gradually disappears in the course of some days, with restoration 
to health. The disturbance is due to irritation of fecal concretions, 
dead epithelium and other contents, in the thin-walled, narrow-necked 
sacs, which cause obstruction from edema and infection and penetra- 
tion of bacteria to the peritoneal surface. There is marked tendency 
to relapse quite similar in character to that of relapsing appendicitis, 
and in the early histories of the patients of Groups 2, 3 and 4, it will 
often be found that several such attacks had occurred before the 
severe attack which necessitated suryical interference. That diver- 
ticulitis does not always produce trouble is shown by the relative fre- 
quency with which this condition is found post mortem, by the fre- 
quency with which diverticula of the sigmoid are a chance finding in 
the course of abdominal operations for other purposes, and by the 
frequency with which routine Roentgen-ray examination of the colon 
shows symptomless diverticula. ne should nut assume, therefore, 
that the presence of these diverticula, ur even a single mild attack 
of diverticulitis which quickly subsides without obstruction or other 
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serious symptoms, necessitates operation. Patients of this kind are 
often poor surgical risks from other causes, such as obesity, and a 
considerable mortality attends resection, the only operation that 
really cures the disease. It is only in cases, therefore, in which the 
Symptoms are serious or the disease becomes chronic or relapsing 
that operation is to be considered. 

Group 2. Diverticulitis and Peridiverticulitis with Formation of 
Abscess Resulting in Enterovesical, Enterocutaneous and Other 
Fistulas.—This group includes those cases in which infections—either 
a developing peritonitis with abscess formation or the results of in- 
fectious processes which connect the diseased colon with the cuta- 
neous surface, the bladder. or neighboring intestine—lead to the 
necessity for surgical interference. The rule is that if an abscess 
forms it should be opened and drained, but a serious attempt should 
not be made at the primary operation to remove either the infected 
diverticula or the section of colon which contains them. None of 
Mayo’s patients died from a general septic peritonitis as the primary 
result of diyerticulitis although such cases have been reported. The 
management of cases uf complicated fistulas in which there are open- 
ings into the bladder and colon and to the cutaneous surface, and es- 
pecially that most common type in which an internal fistula connects 
the bladder and the sigmoid, is very difficult. The obesity of the 
patient and the enormous amount of scar tissue which surrounds the 
fistulous tracts add greatly to the operative difficulties. In entero- 
vesical fistulas the peritoneal cavity was opened, the fistulous tracts 
dissected out, and the openings in the bladder and colon closed with 
chromic catgut sutures. Rarely was the result immediately satis- 
factory. As a rule, a temporary fecal fistula to the surface formed 
after a few days, but when following operation, the bladder and 
sigmoid were kept separated by rolls of rubber tissue, and especially 
when the sutured opening in the sigmoid was protected by omentum, 
these secondary fistulas eventually closed spontaneously. A retention 
catheter wa$ placed in the bladder for a week and a rubber tube fast- 
ened into the rectum following operation, to relieve tension. 

Group 3. Obstruction.—In acute diverticulitis the obstruction is 
the result of infection and edema. Chronic: obstruction is due to 
hyperplasia, adhesions and angulation—the hyperplastic stenosing 
type. The condition is practically identical with those in Groups 1 
and 2, but the addition of the obstruction in these cases is so serious 
a feature that it seems best to classify them independently. It was 
most surprising, however, when the entire mass was.dissected out and 
the diseased bowel laid open, to find so little actual obstruction. In 
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clusion that when a tumor appcaring to be diverticulitis but without 
acute symptoms is found in the sigmoid or colon, and especially if 
the tumefaction only partially subsides and then continues as a 
chronic mass causing symptoms more or less marked, carcinomatous 
change is to be suspected and resection should be done. If there is 
definite obstruction at the time, or if the disease is advanced, the two- 
stage operation of Mikulicz, Bruns and Paul, as described by C. H. 
Mayo, may be adopted. Frequently, instead of leaving the tumor 
attached to the wound, one can cut the protruding bowel and tumor 
off, leaving the two ends of the intestine closed by a clamp on each, 
suturing the intestinal stumps into the wound behind the clamps and 
thoroughly covering the parts with petrolatum. After from twenty- 
four to forty-eight hours, or as long as the patient was able to stand 
the gas pressure from the complete obstruction, the clamps were re- 
moved. The suggestion of Peck® to leave the ends of the intestine 
closed for some hours until adhesion takes place has been of great 
value on a number of occasions, and permits primary union of the 
operative wound. 

Symptoms and Diagnosis.—A sufficient number of cases have 
now been collected in the operating-room and X-ray laboratory to 
show evidence that most people having diverticula suffer no harm 
from them. Diverticula of the small intestine appear to be almost 
without danger. In practically all the cases where symptoms have 
arisen the diverticula have been situated in the large intestine, usually 
in the region of the sigmoid. The reason of this is that diverticula 
of the small intestine, unlike those of the large intestine, do not 
harbor feces partly because of the more fluid nature of the fecal con- 
tent and partly because the openings are less likely to be constricted. 
The probabilities are that unless the diverticula become infected no 
trouble ensues. Such infection could take place from a fecal concre- 
tion which has become locked up in the diverticula, finally causing 
irritation, ulceration and a spreading of the infection by the lymphatics 
into neighboring walls of the gut to the peritoneum, or perhaps the 
ulceration may perforate the walls of the diverticula causing a local 
abscess or a localized peritonitis, which may develop into a general 
peritonitis, or it may adhere to some hollow organ, more often the 
bladder, discharge into it and cause a fistula, or the abscess mass may 
absorb spontaneously. One should always suspect cases of gas and 
feces in the bladder as having an origin from diverticula. 

The symptoms of acute diverticulitis are pain in the left side, 
with the formation of an inflammatory mass which can sometimes 
be felt through the left flank. In this way the symptoms resemble 
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a left-sided appendicitis, having all the symptoms of appendicitis on 
the left side of the abdomen. The onset is usually sudden, with 
severe pains in the left lower quadrant, this generally going through 
to the back. Vomiting with chills and fever often take place. The 
pain is constant with cramp-like exacerbations, generally not relieved 
by hot applications, or after movement of the bowels. Sometimes a 
diarrhea ushers in the onset of the case. Usually there is no blood 
in the stools, the pain persisting and becoming worse as the days 
go on. 

The abdomen is generally tympanitic excepting in the left lower 
quadrant where after a few days just inside the crest of the ileum a 
mass, seemingly tender on palpation, generally adherent, and show- 
ing well-marked boundaries may be made out. In the instance of a 
woman a hard mass may be felt high up to the left of the cul-de-sac, 
not attached or connected with the uterus, and apparently free from 
the adnexa. This mass is usually firm and only slightly tender on 
vaginal examination. On rectal examination the same mass may be 
felt. What is interesting is that on bimanual palpation its tenderness 
usually is extremely faint. 

There is generally a rather sharp rise in temperature with per- 
haps a reaction after two or three days and a gradual increase, show- 
ing rather a septic character. The pulse is usually elevated to a 
moderate degree, and leucocytosis is commonly present. I am quot- 
ing here the picture that is most often seen—namely, that of peri- 
diverticular abscess. The misfortune in some of these cases is that 
the individual is so obese that one has difficulty in making out a 
definite resisting mass on the left side. 

In lesser forms of inflammation of a mild subacute or chronic 
type the pains may be moderate in extent, sometimes associated with . 
bladder symptoms, the patient making a recovery in a few days. 
However, occasionally these pass on to chronic inflammation causing 
thickening in the intestinal wall or mesentery which forms a palpable 
mass which may be mistaken for a carcinoma, or adhesions to other 
loops of the intestine resulting in signs of intestinal obstruction, due to 
these adhesions or to a narrowing of the caliber of the intestines 
involved. 

Other cases again are those of an acute inflammation or per- 
foration due to ulceration of the walls of the diverticula resulting in 
a general peritonitis or a localized abscess, the peritonitis starting on 
the left side and perhaps becoming general. The instance of the per- 
foration of a localized abscess ints the bladder or externally on the 
left side with the formation of a fecal fistula has already been men- 
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PLATE XLVII 


Coloptosis, flexures in place. (X-ray by author.) 


PLATE XLVIII 


Mobile cecum, with colon in normal position. Some irregular 
peristalses in transverse colon, (X-ray by author.) 
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are present in the sigmoid. \When faced with an acute condition one 
must judge the factors according to their severity. It is well to tem- 
porize in the beginning of a case unless one can.be sure that a localized 
peritonitis and the possibility of a general peritonitis is imminent. In 
most instances, however, one goes on for a few days observing the 
individual, noting the temperature curves and the development of the 
septic factors. In the presence of an abscess it is always a fine point 
to decide as to when operation should be done. Of late my pre- 
ference is to wait for several days because these abscesses are deeply 
situated in the pelvis in most of these subjects, and unless they are of 
considerable size ore has some trouble in locating them. Such cases 
always are surgical, usually being followed by a fecal fistula after the 
incision of the abscess. 

In the minor cases if the symptoms abate, one might withhold op- 
eration keeping the patient in an expectant sense a length of time. 
With numerous attacks of trouble in the left side resection would be in 
order. Just what are the indications for resection in hyperplastic 
sigmoiditis is a question difficult to answer, and depends upon the 
individual case. According to Mayo,® of 42 patients with diverticulitis, 
with and without carcinoma in whom resection had been done 14 per- 
cent. died as the result of the operation—that is, within four weeks. 
This rate of mortality he believes is due to a mistake in the early 
experience in believing that the tumefaction was due to carcinoma, 
and extensive dissections seemed to be indicated, Of late by paying 
more attention to differentiating between diverticulitis and carcinoma 
and not removing the mass when carcinoma could be ruled out better 
results were accomplished. In cases of obstruction Balfour? advises 
making a complete ileostomy close to the cecum after the manner of 
Brown,’ bringing the end of the ileum out through the small opening 
on the right side and closing its distal end completely, thus entirely 
diverting the intestinal content from the large intestine. A cecostomy 
is made at the same time. 


ENTEROPTOSIS. 


The subject of enteroptosis has been presented fully in my work 
6n the stumach under the term splanchnoptosis, which is by far the 
better term. Very little need be added to the subject here excepting 
to say that when the stomach is low in an abdomen and it has lost 
its ability of compensation, the transverse colon will always be found 
low with it. Since more or less descent of the liver takes place under 
these conditions, the right kidney and the hepatic flexure of the colon 
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usually descends, the splenic flexure of the colon almost always being 
found in place, although in a few instances it will be found low also. 
The condition is not uncommonly accompanied by chronic intestinal 
toxemia, which in my opinion can be the cause of the symptoms in 
these conditions. It is probable that factors which produce splanch- 
noptosis have nothing to do with intestinal toxemia, although 
intestinal toxemia can cause a loss of compensation in the 
digestive ability which is furthered by the low position of organs 
and their exhaustion by excess effort to empty themselves in 
these abnormally low positions. Therefore, it is necessary in a 
case of splanchnoptosis accompanied by a chronic intestinal toxemia 
to find whether the intestinal toxemia is primary and independent 
of the ptosis, or whether it is secondary to the ptosis. When it 
is secondary to the ptosis, treatment directed to splanchnoptosis is all 
that is necessary for the relief of such symptoms and general aspect 
of the case as come from the intestinal toxemia. But, on the other 
hand, if the intestinal toxemia is primary, treatment directed to the 
ptosis may bring about a degree of benefit, but the symptoms are 
liable to return in a relatively short space of time. For this reason 
a careful examination of the stools and urine are necessary to decide 
the presence of a primary toxemia which, when existent, requires 
treatment for its elimination after such treatments as have been con- 
ducted for the ptosis or during the time that the ptosis is having at- 
tention paid to it. There is no doubt that much of the opprobrium 
which has been cast upon the medical treatment of splanchnoptosis is 
due to the fact that a primary intestinal toxemia also existed and has 
not been cleared up or materially benefited, and also that many of the 
instances of surgery which have been beneficial in ptosis cases are due 
to the bringing about of a better mechanical state of affairs and in 
that way diminishing the toxemia. Even then, one not uncommonly 
sees cases in which surgery has been done, the stomach and perhaps 
the colon being in relatively much better position and many of the 
symptoms that the patient complained of continuing. There are in- 
stances of chronic intestinal toxemia which are biologic matters and 
for which surgery cannot offer much that is worth while. 


CECUM MOBILE. 


{t is my opinion that cecum mobile are instances of chronic 
intestinal toxemia in which there is a dilatation at the very be- 
ginning of the ascending colon (cecum) in individuals who happen to 
have a long mesentery to the cecum. By it is understood that an ab- 
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normal motility of the cecum and lower portion of the ascending 
colon exists. This may be purely anatomical and give rise to no 
clinical symptoms, or as the result of the movement of the cecum 
kinks may be produced causing partial or temporary obstruction, ulti- 
mately giving rise to more or less atony and dilatation of the cecum 
with associated clinical symptoms. 

The term was first used by Haussmann,® and since then the con- 
dition has been studied by Schultz,!° Wilms,!! Curschman,!2 and 
others. Since Wilms’ article, cecum mobile has excited lively interest 
among the German and Russian internists and surgeons, and justifi- 
ably not so much among the French, English or American medical 
writers. According to Wilms, his attention was drawn to it because 
of so many cases of chronic appendicitis which had been operated upon 
and in which the symptoms failed to be relieved. In my opinion, as 
far as cecum mobile is concerned, it is a very poor premise offered as 
an explanation. Improper diagnosis would have been a better one. 

Cecum mobile is not an entity, although it may he so pronounced 
as to produce certain local symptoms of its own. Usually it is one of 
the parts of splanchnoptosis in which the colon is prolapsed, which 
means that a marked degree or a section of splanchnoptosis is present. 
As was stated before, not all cases of splanchnoptosis are accompanied 
by cecum mobile for the reason that two things more are necessary, 
a long-standing intestinal toxemia plus a cecum with a long mesen- 
tery. To a considerable extent the subject is a congenital malforma- 
tion of the meso-colon of the cecum, this being long enough to permit 
of the torsion and free mobility. Thus it is rather because of the long 
mesentery that a kink may form, usually occurring near or below the 
hepatic flexure, or there may be a reflection upward and forward of the 
cecum upon the ascending colon more like a volvulus of the cecum. 

Symptoms.—There appears to be some difference of opinion re- 
garding the symptomatology of these cases. According to Fischer 
the clinical picture is fairly uniform. Attacks of colic occur at irreg- 
ular intervals, but with a general tendency to increase in frequency, 
severity and duration. Each usually begins with a longer or shorter 
period of constipation, and there is severe pain lasting for a few hours, 
about two according to Klose, or more rarely for several days, and 
terminating in a copious discharge of feces. During the attack there 
is loss of appetite and perhaps nausea and even vomiting; the tem- 
perature is either normal or, if fever occurs, it is slight. The leucocyte 
count is normial. A mass can be felt in the lower right quadrant about 
the size of a small apple, firm but not hard, and elastic but not 
doughy. Nothing can be felt on the left side. Tenderness is usually 
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present. Gurgling can usually be elicited. Posture has a pronounced 
effect upon the pain. If the patient stands or sits the pain is wore. 
It is relieved, and indeed the attack may sometimes be terminated, i 
the patient lies upon the back or particularly upon the right side. 
Predisposing factors are exertion and the indulgence of food that pro 
duces flatulence. During the interval the patient may be subjectivey 
well, but usually symptoms of chronic colitis are present; that & 
alternating diarrhea and constipation, mucus in the stools, and ist 
tinal flatus. 

According to my experience, cases of cecum mobile do not presest 
any such clinical features as the above. There may be attacks sucha 
have been described but these cannot be disassociated from othe 
conditions which may occur in the colon, as in almost any case @ 
chronic colitis without a cecum mobile. There can be no questiot 
however, that more or less local pain or tenderness exists in tht 
cases, and that they are prone to attacks of severe constipation, mot 
so than is found in an average way. Not uncommonly there i? 
degree of distress described as being in the right flank or rather high 
in the abdomen on the right side. Usually the cecum can be palpated 
when a resistance would be noted. Not uncommonly there isa sph 
produced by transferring fluids up and down the cecum from the of 
of the fingers of one hand to the other and back again. Tenderness ® 
pressure exists in about one-third of all the cases. 

The best method of examination is by the Roentgenographt 
method in which the filled cecum notably enlarged in its transse™ 
diameter, somewhat low and free in the abdomen can be trans 
with a considerable range of motion on fluorescent screen examinatu 
It is often found that the barium may remain in the cecum for t¥? 
or three days (cecal stasis). 

The differential diagnosis is as yet based rather upon theoreti 
than upon practical considerations. Cecum mobile is commonh ® 
taken for chronic appendicitis, and the distinction is rendered m 
difficult by the probability that appendicitis forms a frequent complica 
tion. There is a tenderness over McLurney’s point, or what 's 0 
common, more or less general over the cecum. Constipation and we 
tenderness are frequent symptoms. The signs of distended or rel 
colon, the gurgling on palpation. and particularly the attacks of 
relieved by posture, when it can be obtained, may suggest abn 
mobility of the cecum or atony of the same. Mistakes have heen mu 
in diagnosing cholelithiasis, pseudo-appendicitis, various uterine % 
ovarian troubles fur cecum mobile, and vice versa. 
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Treatment.—The majority of writers, Haussmann, Wilms, Klose, 
regard surgery as the only satisfactory remedy. In my opinion in 
the average case—in fact, in the great majority—it is about the last 
thing to do. What is required in these cases is to make a careful 
diagnosis taking all factors into consideration, particularly the one 
of the bacteriology of the intestinal canal. Treat the case about on 
the order of a case of splanchnoptosis, in which long rest and careful 
dieting, together with abdominal support will be in order and answers 
best after which, if a primary intestinal toxemia exists, this should be 
benefited or relieved according to the method of treatment already 
suggested. These individuals usually should be placed upon an anti- 
constipation diet such as the following: 


The plan of the dict is to cat three meals a day with nothing between times. 
Food should be of the normal kinds and simply cooked. 

_ Drink at least five glasses of water a day, preferably before meals and be- 
tween them, not during the meal. Any of the customary foods can be eaten but 
do not take more than two eggs in a day and any of meat, fish and fowl but 
onee a day, and then in very small quantity. 

Milk, tea or sour wines are forbidden, and no food containing pits or seeds 
are allowed. Fruits, raw or cooked should be eaten morning and evening; the 
hberal use of honey and the use of milk sugar instead of cane sugar on your foods 
is advisable. 

At breakfast each morning instead of a cereal, or with oatmeal, eat a handful 
of finely cut agar-agar with fresh cream. This can be purchased from the local 
druggist. During the course of the day eat one to three of the following gems, 
which should be baked twice a weck: 

Bran Gems: 2 cups of bran, 1 cup of flour, 1 cup of milk, 34 cup of molasses, 
3 teaspoonful of baking soda (dissolved in hot water), 4 teaspoonful of butter, 
4 teaspoonful of lard, salt to taste. Bake in a slow oven forty-five minutes. 

If it is not possible to take the bran gems, take one or two tablespoonfuls of 
wheat bran cooked i milk with cream and sugar. 

At dinner, or before retiring, take a dish of stewed prunes cooked in milk 
sugar or honey. It may be found that apple sauce sweetened with milk sugar will 
work as well as the prunes. If so, you may alternate this with the prunes, eating 
one on one day and the other the next. 

At certain times each morning and evening make an effort to stool. This 
should be persisted in even if no success is obtained in the beginning. Its object 
1s to establish a regularity in time. However, at any other time when the desire 
for stool comes on respond to it at the carliest possible moment. 


1 
¢ 
1 
7 


lf a case of intestinal toxemia exists a diet may be called for ac- 
cording to the type of toxemia present. Usually more or less general 
treatment is required such as constructive tonics, perhaps the hypo- 
dermic use of cacodylate of strychnia and glycerophosphate of soda, 
and as is sometimes in order, a sojourn in the country and prolonged 
rest are advisable. 
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When the case gives a distinct colic history or there is a history 
of recurring attacks of appendicitis, operation is required. There are 
instances where after careful medical treatment and nearly all of them 
get well on this—that these symptoms continue and operation will 
then be in order. The operation first to be considered is the one 
advanced by I}lake of cecumplication, Wilms’ cecopexy being as goo 
in its result. In my opinion the operation of ceco-sigmoidostumy for 
the purpose of draining these cecums, while beneficial in the average 
case and somewhat relieving the symptoms, is not a fair operation to 
perform. I say fair, because usually in a length of time. sometimes 
recorded as late as three years, the symptoms return and difficulty 
of obliteration of the anastomosis makes the original operation unfor- 
tunate. I believe distinctly that if operation is performed it shuuid 
be an infolding plication or a cecopexy, not a make-shift opera- 
tion for the drainage of the lower end of the cecum into the sigmoid. 
It is true that the first two require more surgical skill than the latter. | 
but they mect the indications better and are fairer to the patient. 


NON-ROTATION OF THE COLON. 
(Left-sided Colon.) 
Failure of the colon to rotate, which usually happens about the 
seventh week of fetal life, is rather unusual.. Very often non-rotation / 


dition being discovered until perhaps at autopsy. 

Symptoms.—he instances where symptoms of #i@fi- 
place probably are due to the failure of the colon to empty 
limitation of its freedom of motion. Constipation is 4: 
and there is usually the history of more or less distention | 
pains, together with indiyestion, sick headaches, f ! 
and perhaps occasional vomiting, The people are generally 
thenic ina chronic way, and always complaining whatever is 
them. 

The condition is discoverable by X-ray examination, although 
sometimes clinically it can be noted that there is a distention on th ¥ 
left side of the abdumen, or perhaps in the center due to the malplace’ § 
section of the gut. On examination it will be noted that the hepat*) 
flexure is situated to the leit anywhere from where its normal positict 
would be to the opposite side of the abdomen. It may be that tt} 
descending colon only is in normal course, the entire left hali uj ste! 
abdumen containing the entire colon, flexures and all. i 

Treatment.—\\ ith these people it would be well to make an efiet| 


} 
ay | 


to meet such indications as exist symptomatically and have them 2} 


PLATE LII 


: o-rotation éf the colon. It will be noted that the entire colon is in the left 
Nf of the abdd@wn. The cecum and ascending colon is to the left, the transverse 
The center dra the descending to the right. (X-ray by author.) 
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an abdominal belt such as is described in my volume on the stomach. 
If in such instances the symptoms are not relieved and a definite 
toxemia exists anastomoses may be in order. Anastomosis between 
the ileum and sigmoid should first be considered, and if this does not 
give relief more radical measures should be undertaken. Removal 
of the colon is comparatively simple in a non-rotation case, although 
the question of such a radical surgical procedure is a matter of the in- 
dividual case and must be considered in the light of the symptoms 
and general condition of the patient. Two in which I had colectomy 
done got no benefit from operation. These people must be looked 
upon as congenitally deficient and poor subjects to promise much if 
any benefit from any procedures. 


REDUNDANCY OF THE SIGMOID. 


The sigmoid flexure, more properly called the pelvic colon by the 
French, is the segment which connects the descending colon with the 
rectum. It is of different lengths in different individuals, from as short 
as 15 centimeters (6 inches) to as long as 85 centimeters (32 inches). 
\s a rule the longer the sigmoid the greater the liability of its being 
the seat of either functional or organic disturbance which often may 
be attributed to redundancy alone. 

The full clinical significance of the sigmoid cannot be compre- 
hended without due consideration of its relations. When redundant 
in the male, the sigmoid may lie in contact with the left ureter, the 
left iliac vessels and the left sacral nerves, the bladder, prostate and 
rectum, while in the female it might lie in contact not only with these 
structures (excluding of course the prostate) but also with the vessels 
in the left broad ligament, with the left Fallopian tube and ovary, and 
with the uterus itself. The degree to which these structures are in- 
fluenced by superimposed weight of the redundant sigmoid is of course 
relative to the redundancy itself, to the incidental development of the 
meso-sizmoid and still more incidentally to the sigmoidal content. 

In the normal person the sigmoid is chiefly a conduit for the less 
rapid transit of the intestinal content of the colon to the rectum. 
Usually after normal evacuation of the bowels it is relatively free from 
fecal content. The sigmoid is provided with an abundant absorbent 
apparatus and is connected with the larger chyliferous apparatus in 
the mesocolon. 

Redundancy of the sigmoid occupies the second pathological 
group of sigmoidal conditions. The atonic catarrhal group occupying 
the first. It is very commonly met with in ptosis conditions wherein 
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the redundancy of the sigmoid is due to the same factors as cause an 
attenuating elongation of other parts of the hollow viscera of the 
abdomen. It is analogous on the left side with cecum mobile on the 
right. 

Symptoms.—The symptoms of redundant sigmoid are variable. 
Probably the most constant one is constipation, with more or less 
colicky pains which are usually so indefinite that one’s attention is not 
drawn to it. In the majority of instances I have observed that the 
colicky pains are in the very lowest part of the abdomen, usually 
transverse just acruss tle symphisis pubis and not uncommonly re- 
ferred into the back. These colicky pains are more liable to precede 
than attend effort at defecation, although they may be experienced at 
both times. The constipation is liable to alternate with diarrhea, es- 
pecially in cases of so-called mucous colitis wherein there is a large 
proportion of mucus content in the stools. There is usually more or 
less pressure symptoms, partly due to pressure upon the sacral plexus, 
generally more marked on the left side although it may be present on 
both. Often these patients complain of bladder irritation, and some- 
times in men there is a distinct distress referable to the prostate, 
while in women there may be a tenderness in the ovarian region, es- 
pecially on the left side. [ain at the more fixed points of the colon. 
namely, the hepatic and splenic flexures, is often present because of 
the frequency with which the redundant and ptosed colon is a con- 
comitant of the redundant and ptosed sigmoid. Pain just under the 
margins of the upper left ribs is especially significant of angulation 
and consequent retardation at the splenic flexure, a not infrequent 
finding in redundant sigmoid. This symptom is best elicited by per- 
cussion in the upper left lateral wall of the abdomen, the splenic 
flexure some distance posterior to the stomach being a point which 
should never be tympanitic in health; but is commonly so when con- 
ditions of retardation of the fecal current are present in the descending 
colon or sigmoid. .\ further point of physical examination is a dull- 
ness in the left lower quadrant and perhaps a large scybalous .mass 
may ¢asily be demonstrable on palpation. 

Usually there is more or less tenderness on pressure over the 
sigmoid, demonstrating (both in the history and on physical examin. 
ation) the presence of a low degree of sigmoiditis. When this sig- 
moiditis has existed for some time there not uncommonly is set up a 
low degree of inflammation which extends out onto the peritoneal coat 
and causes the development of adhesions, or the formation of bands 
which may be simple sources of irritation, or bind the sigmoid down 
at the brim of the pelvis causing a distinct obstruction at that point. 


REDUNDANCY OF THE SIGMOID. 393 


On careful sigmoidoscopic examination it may be possible to 
demonstrate the presence of a dry mucous membrane, paler than 
normal in color, and perhaps having more or less small particles of 
feces attached to it, and sometimes the attachment is very firm, the 
entire membrane having a glazed and dry appearance. 

Occasionally there are various symptoms attributable to pressure 
upon surrounding organs. It may be that uterine displacement, or 
functional disorders of the ovaries characterized by pain especially at 
menstrual periods, is often brought about. More or less pressure 
upon the bladder is commonly met with in both sexes, caused prob- 
ably from pressure within the abdomen and bringing about a stagna- 
tion in the inferior hemorrhoidal veins. 

So far as my observation in redundant sigmoid cases is con- 
cerned I have never heen able to definitely ascribe any general con- 
dition due to the redundant sigmoid. Such as are met with are those 
which could be easily attributable to any form of colonic disorder, 
being due simply to an intestinal toxemia, a ptosis, or other condition. 
It must be perfectly plain that if a redundant sigmoid is such a 
factar that it can interfere with the general state of health, the 
symptoms which would come would be essentially along the line of 
those met with in the toxemia, chronic constipation, and ptosis. 

The conclusive method of examination is the Roentgen ray. By 
this means the barium-filled sigmoid, describing sometimes a most 
unusual course, although rarely presenting any definite resistance to 
the passage of fluid from the rectum upward, can be seen. One 
meets with so many cases of this disorder in gastro-intestinal prac- 
tice that plates of the condition need not be included. 

Treatment.—Speaking of the treatment of redundant sigmoid the 
attention of the reader should be drawn to the fact that in by far the 
majority no definite symptoms are due to the redundancy of the sig- 
moid itself. It is only in the minority of instances in which colicky 
pains due to the redundancy exist. In these, effort may be made and 
not uncommonly considerable benefit is brought about by simple 
means. 

Where one is dealing with a condition like this the treatment for 
splanchnoptosis as outlined in my volume on Diseases of the Stomach 
would be in order. After the bed treatment, or during the time of 
an ambulatory conduction of a case, the patient should sleep with the 
lower end of the bed raised 12 inches or more from the floor. This 
modified Trendelenbery position has a tendency to benefit the re- 
dundancy of the sigmoid by taking the strain from its long mesentery, 
the patient being in this position at least part of each twenty-four 
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hours—namely during the sleeping time in bed. Sometimes it is wise 
during an attack of pain or colic during the day for the patient to 
adopt the Trendelenberg position or the knee-chest position for its 
relief. Usually a firm abdominal belt or a well-fitting corset which 
decreases the antero-posterior diameter of the abdomen below the 
transverse umbilical line is in order, this to be worn during the day. 

The most important item of treatment is the dietetic correction 
of the constipation. For this one of the anti-constipation diets men- 
tioned in this volume is useful. Continued effort should be made 
for the purpose of controlling the constipation by means of diet 
rather than laxatives by mouth or enemata. It has been my custom 
when laxatives are employed, as is usual when a distinct sigmoiditis is 
present, to use one of the saline cathartics for a while until the 
catarrhal condition of the gut has subsided. It will be remembered 
that the saline cathartics are resorbed from the stomach and upper 
intestinal canal and excreted by the lower part of the gut—namely the 
sigmoid and descending colon. In this way often much benefit is 
brought about in improving the local condition in the mucous mem- 
brane. In some of the cases small enemas are necessary and these are 
best given in the knee-chest position rather than the flat prone by 
means of the so-called colon tube (high enema), In other instances 
much benefit can be accomplished by the use of petroleum oil, partic- 
ularly those rather high in paraffine, the best example of which is 
ordinary petroleum jelly (vaseline). This is taken by mouth before 
retiring, either heated to a fluid or taken cold in solid form. 

Usually more or less constructive means to benefit the general 
state of health are in order. Of these may be mentioned the use of 
malt extract preparations, iron, strychnine, the phosphates, etc. 

Of late considerable attention has been paid to operative proced- 
ure in these cases. Sigmoidopexy, ileosigmoidostomy, cecosigmoidos- 
tomy, and resection of the colun with even colectomy have been sug- 
gested. It is. unnecessary for me to enter into a description of these 
yperations, but I desire simply to say that in a very large number 
of instances of true redundant sigmoid accompanied by urgent symp- 
toms due tu the redundancy of the sigmoid itself the patients have 
gotten symptomatically well and are perfectly satisfied without hav- 
ing had any surgical procedure performed. llowever, there have been 
cases in which the local distress was so marked that sigmoidopexy 
was necessary, the resulting relief having been satisfactory, Some 
have claimed benefit from a resection of the sigmoid with lateral 
anastomosis and end to end, as well as other forms of procedures. | 
desire simply to state that the cases of redundant sigmoid having 
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definite symptoms due to the redundancy of the sigmoid alone which 
require operation are very few when the medical treatment has been 
well conducted. When obstipation exists operation is more commonly 
in order. 
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CHAPTER XIV. 
Neoplastic Conditions. 


- oo 


BENIGN TUMORS OF THE INTESTINE. 


In the small intestine, tumors of any kind as a rule are pedun- 
culated. The propulsive movements of the intestine influence the 
shape of tumors in its walls. Thus simple tumors such as lipomata 
myomata, or sarcomata arising in the mucous membrane of the small 
intestine tend to become polypoid. The danger to be feared from the 
presence of such tumors is intussusception of the gut, for the tumor, 
acting as a foreign body, is urged along the bowel and may lead to 
fatal obstruction. The peristalsis of the small intestine also exercises 
molding effects on deposits of cancer, primary or secondary, within 
its walls. 

Benign tumors of the intestines are very rare. There are quite 
a few instances of various furms of such tumors, in literature, but 
compared to the great mass of literature on carcinomata of the intes- 
tine, the contrast is striking. It is probable that more benign tumors 
of the intestine exist than are diagnosed, namely, tumors which are 
too small to cause obstruction, whereas on the other hand, the malig- 
nant tumors in their rapid growth soon cause symptoms which bring 
the case under medical attention. 

Perhaps the most common of the small and large intestine tumors 
are the intestinal lipomata of the submucous variety. They need not 
grow very large in size, one weighing not more than 60 grams would 
be sufficient to completely obstruct the small intestine and bring on 
an acute attack of obstruction or those of chronic invagination. 

Dewis! in 1906 reviewed the literature on intestinal lipomata and 
found but 44 cases reported. The situation of the tumor in these 
cases was as follows: duodenum 6, jejunum 4, ileum 7, cecum and 
colon 5, sigmoid 3, rectum 6, small intestine 2, intestines 1, unknown 6. 
In a case recently reported by Goodall? in which there was a long- 
standing history of many years of illness, he draws the following con- 
clusion: “1: It is necessary that one he entirely familiar with the 
clinical story as often the important features are only brought out 
by direct questions. 2. That in all chronic abdominal diseases this 
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condition should be excluded before a hopeless prognosis is given, and 
the disease allowed to run its natural course.” 

Other tumors that may be found are fibrinous, or those of the 
fibromyxomatous type. Of these likewise but few are on record, the 
rule being that many of the cases are not diagnosed until intense ob- 
sector or intestinal invagination of the chronic type has taken 
place. 


Fig. 86.—Adenoma of cecum. 11. 


INTESTINAL INVAGINATION. 


Since generally tumors of the intestine are not diagnosible ex- 
cepting when intestinal obstruction or chronic invagination has taken 
place, and intestinal obstruction will be found treated elsewhere in 
this volume, it may he well to only give a resumé of the symptom- 
atology met with in chronic invagination cases. 

As a rule it is found in middle-aged subjects, the history usually 
being that of a violent attack of diarrhea without known cause and 
which lasts for a few days. This often is followed by soreness which 
persists for a few days or a week and then a return to normal, when 
perhaps in a month or two a second attack of diarrhea comes on. 
With subsequent attacks of diarrhea a constipation ensues with which 
there is usually more or less frequent attacks of abdominal pain of a 
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crampy nature. At the time these. pains are on there is usually 3 
rumbling or gurgling sound, expressed by some patients as if some- 
thing were pressing through the bowel. With this history, and ex- 
amining patients during the attacks of pain, it may be noticed that 
the abdomen bulges, usually on the left side, a lump, perhaps quite 
hard, being palpable. At these attacks vomiting may be present and 
the case may look like one of intestinal obstruction when suddenly 
for no apparent reason loud squirting sounds are heard and the bowel 
becomes patent, a movement soon following, 

When chronic invagination of the intestine has taken place a 
mass may be palpable or it may not. Careful X-ray examination may 


Fig. 87.—Chronic invagination of the ileum. (Goedall.) 
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reveal normal exodus time in the paid and mig Heck through 


manifestation of a normal transit. ms fate) 2 
times will show that there is a point in the ‘ 
barium or bismuth seems to reside for as long as t 
However, in most of the instances definite obstrac 
part of the gut will be noted. 


INTESTINAL POLYPOSIS. | 


There is some close relationship between poly (it 
the intestine; such as exists between warts and cancer of the skin. 
Intestinal polypi, like cutaneous warts, sometimes appear spontan- 
eously. Warts or polypi occasionally occur in vast nlimbers, 


may be limited to the rectum or extend throughout’the colon, The 
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“a 
rectum is a common situation for them, and they usually occur in the 
interval between the fifteenth and thirticth years. They give rise to 
bleeding, diarrhea, and pain—symptomis suggestive of cancer. Intes- 
tinal polypi may be flattened processes of mucous membrane, dotted 
with the orifices of follicles. Some are long and narrow, others cla- 
vate. There is a variety of polypus often solitary, fairly common in 
the rectum of children and young adults. It resembles a cauliflower, 
and may be pedunculated or attached to the mucous membrane by a 
broad base. The glandular elements in such polypi consist of colum- 
nar epithelium, and the whole cluster recalls a colony of anemones 
on a rock. When sessile polypi of this kind occur in adults, their 
removal is sometimes followed by recurrence and occasionally by 
cancer. In children glandular polypi are invariably benign. Some 
intestinal polypi are as rich in epithelium and as delicate as vesical 
papillomata. As a rule they are not large enough to cause intestinal 
obstruction or chronic invagination. It is my opinion that they start 
as a colitic process, the polypi being the result of ulceration. For 
more information concerning this condition refer to Colitis Poly- 
posis (Virchow) found elsewhere in the volume. Although in- 
testinal polyposis may be met with anywhere in the intestine it is 
most common in the sigmoid and rectum. Here it may last for many 
years, the symptoms being that of a colitis with attacks of diarrhea 
alternating with constipation. If the mass is low enough there may 
be troublesome tenesmus, and if high enough, intestinal obstruction 
may occur. A rather constant symptom is blood in the stool but a 
direct passage of fresh clots is rare. The blood is combined with a 
discharge of thin mucus which may be very abundant. The diagnosis 
is based upon direct examination by the proctoscope. This should be 
done in all instances of young people having the above history. 

If there are many polypi they are widespread over the area of 
as much surface as can be seen by the proctoscope and medical treat- 
ment is of no avail. Essentially a diet, rectal irrigation, washing out 
with astringents are about all that can be done. Solutions of tannin 
serve a good purpose and those of nitrate of silver are also useful. 
Surgical treatment consists of shelling out all the polypi that can 
be reached. \Where many polypoid growths are met with they are 
never limited to the rectum alone and the shelling procedure has 
led to fatal bleeding in some instances. Ilowever, if there is just 
one or two small-sized polypi that can be seen after examining the 
gut as far as the instrument will reach and these give symptoms, 
which they rarely do, it is wise that they be operated upon. The 
operation is that of extirpation which can be done through the endo- 
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scopic tube. In marked cases of polyposis, colectomy, partial or 
complete, is indicated. 


CARCINOMATA OF THE INTESTINE. 


Primary cancer of the small intestine is rare, while that of the 
large intestine is comparatively common. 


THE DUODENUM. 


Of the entire small intestine the duodenum, which is the shortest 
part, is most frequently affected. While the time-honored division 
of the duodenum into first, second and third parts may serve for 
anatomical purposes, it is inconvenient from a pathological stand- 
point. It is more proper, following Sherren, to call the portion above 
the bile papilla the supra-ampullary segment, the portion containing 
the bile papilla the ampullary segment, and the remainder the infra- 
ampullary segment. 

As is well known, duodenal ulcer most commonly occurs in the 
supra-ampullary segment, namely in the first two centimeters. of the 
duodenum, yet it is most rare to meet with carcinomata in this area. 
It therefore is most logical to believe that chronic duodenal ulcer 
is not a precancerous condition. 

Cancer arising in the mucous membrane around the bile papilla 
is known as circumampullary cancer, in order to distinguish it from 
cancer arising in the ampulla. Both forms lead to jaundice and dis- 
tention of the gall-bladder. There is no doubt that cancer of this 
section of the duodenum would often escape detection if it were not 
for the obstruction it offers to the flow of bile from the common. duct. 
Cancer of the ampulla arises in the mucous membrane of the duo. 
denum around the bile papilla which differentiates it from cancer aris. 
ing above the ampulla which would block the common bile duct but 
not the pancreatic duct, whereas cancer arising in the ampulla block- 
ades both ducts. .\ccordingly this mechanical interference with the 
outHhow of bile and pancreatic juice can in the ampulla region present 
exceptional features. It is a rare disease, usually circumscribed and 
shows little tendency to invade adjacent structure or to disseminate. 
Nowhere in the body does so small a lesion lead to such grave inter. 
ference with digestion. .\ cancerous growth sometimes no larger than 
a small cherry will block the outflow of bile and pancreatic juice 
causing intense jaundice and great emaciation. It leads to dilatation 
of the bile ducts, extra- and intra- hepatic, and enormous distention 
of the gall-bladder. In spite of its local nature it quickly destroys 
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life. When cancer of the ampulla gives rise to jaundice death usually 
follows in six months, Cancer of the ampulla, like cancer of the 
common bile duct, differs from this disease in the gall-bladder by 
being rarely associated with gall-stones. Very few instances of cancer 
of the ampulla have been recorded, the total number probably not 
being more than 200. 

The common place for cancer of the duodenum is in the infra- 
ampullary section, and especially at the part where the duodenum 
is crossed by the superior mesenteric vessels. Cancer in this situation 
is usually of the constricting type. When the infra-ampullary duo- 


Fig. 88.—Visible peristaltic movement of the stomach occurring at the 
end of peristalsis of the small intestine in the case of carcinoma of the 
ileum. The onset of the movements began in the right iliac fossa in a 
small elevation, This travelled upward on the right side of the abdomen 
for a short distance, coursed transversely and slightly upward in the ileum, 
then disappeared in the jejunum deep and higher on the left side, the 
whole movement finally terminating in a peristalsis involving the entire 
stomach. Tracing the stomach movement, the slant from the left costal 
margin is seen with a peristaltic wave in the upper part of the body of the 
stomach just below it. Below this is a concave sulcus terminating in the 
peristaltic wave below, which wave can be traced around the umbilicus in 
the corresponding pyloric region. At the very height of the gastric move- 
ment a loud gurgling was audible from the fluid coursing through the stric- 
ture in the ileum, and a severe pain was present, Arrow points to the right 
costal margin. 


denum is narrowed in this way it gives rise to signs similar to those 
seen in pyloric obstruction, but the vomited matter is extremely of- 
fensive, because it contains, in addition to the contents of the stomach, 
chyme that has been submitted to pancreatic digestion. The effects of 
the occlusion on the duodenum are also remarkable, for it becomes 


enormously dilated and like part of the stomach. 
26 
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THE JEJUNUM AND ILEUM. 


As was stated in connection with benign tumors of the small 
intestine, tumors of any kind in this section of the gastro-intestinal 
tract, as a rule, are pedunculated and commonly occasion intussuscep- 
tion. This is the rule in carcinoma of the ileum with the exception of 
the lowest part and here the carcinoma is liable to become fixed to 
the posterior abdominal wall, in that way preventing invagination 


Fig. 89.—Photomicrograph of gland situated at the root of the m 
tery, showing hyperplasia of the gland substance with carcinomatous é 
tration at the hylum. Cortex shewed a proliferation of, lymph Ble 
there is a general proliferation lg lymphoid tissue throaghagt the ely 
A, Masses of carcinoma cells. &, Hyperplasia of gland substance. & 


and presenting most definite intestinal obstruction. Itds at th 
cecal junction that primary cancer of the ileum is titost oftes 
with, and as I stated above, is usually obstructive. However, 
some ways primary cancer of the small intestine may resemble that 
in the colon because sometimes the cancer is of the annular con- 
stricting type or it may sprout like a cauliflower into the bowel. 
There is also a massive form which envelops the intestine with a large 
collar of new growth. 
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CANCER OF THE COLON. 


This is very common and it may arise in any part of the cofon 
from the ileocecal valve to the anus. It is more frequent in some 
parts of the large bowel than in others; it being less frequent in the 
cecum than in the pelvic colon and rectum, and more common in my 
experience at the flexures than in the transverse or descending limb. 
Its usual form is columnar in type. Little is known of the early 
stages, because it gives rise to no definite symptoms until it mechan- 
ically interferes with the bowel or becomes septic. When well ad- 
vanced it may project into the lumen of the bowel as a cauliflower- 
like mass. Its surface then is liable to become abraded and infected 
with pathogenic micro-organisms, especially the colon bacillus. This 
exuberant form is common in the cecum and ascending colon. In 
the transverse, descending, and especially the pelvic colon the atrophic. 
or constricting, form of cancer prevails. 

‘Primary cancer of the vermiform appendix has been recorded by 
many observers. In some instances the tumor was so small that it 
would require a magnifying glass to see it. In a perfect case the 
carcinoma would be met with in the lumen of the appendix growing 
in an exuberant way usually blocking the caliber of this portion of 
the gut. I have seen instances of carcinomata sharply bunched about 
the appendix, involving the structure so that the appendix could no 
longer be found, the entire mass being plastered on the site of the 
cecum that the appendix occupied. In late cases carcinomatous 
masses above the appendix may extend to various locations in the 
abdomen. 

Cancer of the cecum is not always easy of recognition, because 
infective conditions are common in this part of the intestine. Peri- 
cecal abscess is sometimes associated with cancer of the cecum. The 
matter is further complicated by infective conditions of the vermiform 
appendix and the occurrence of stercoral ulcers secondary to cancer- 
ous obstruction of the colon. Some instances of hyperplastic tuber- 
culous disease of the cecum and colon in its naked-eye appearance 
are indistinguishable from cancer, and there are instances of actinomy- 
cotic infections and simple plastic inflammatory conditions of the 
cecum where the cecum has been excised on the supposition that it 
was carcinomatous. 

Cancer may arise in any part of the transverse colon, or the 
transverse colon may be secondarily affected because of its close 
proximity to the gall-bladder and the stomach, from which cancerous 
growths may invade the colon, or vice versa. In some individuals, 


PLATE LIV 


Lymphosarcoma of the colon. (Case.) 
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Fig. 91.—A, Rectal carcinoma, cylindrical epithejioma, involvement of 


uscularis. %200. B, Rectal carcinoma, cylindrical epithelioma. 200, 
Rectal carcinoma, cylindrical epithelioma, Sclerotic form and resemb- 
ag inflammatory infiltration. x1 
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particularly in women, the transverse colon occupies a very low posi- 
tion in the abdomen, perhaps being as low as contact with the fundus 
of the uterus. Hence in carcinoma of the body of the uterus in which 
the transverse colon is involved it is impossible to say, whether the 
cancer arose in the colon and implicated the uterus, or wice wersé. 
As a rule carcinomata of the transverse colon are discovered accident- 
ally, generally at the time of operation for the relief of an acute or 
chronic cause of intestinal obstruction. 

It has been the custom to call that portion of the colon between 
the splenic flexure and the limits of the false pelvis the descending 
colon, and the length between this point and the rectum the sigmoid 
flexure. In recent surgical writing the sigmoid flexure has been ana- 
tomically separated into two. The portion attached to the iliac fossa 
without a mesentery is known as the iliac colon. The remaining 
portion forms a loop completely surrounded by peritoneum and at- 
tached by a mesentery to the side wall of the pelvis. This is the 
pelvic colon. It terminates near the third piece of the sacrum, and 
at this part the peritoneal investment ceases to be complete. The 
occurrence of cancer in these three sections of the colon varies widely. 
It is very common in the pelvic colon, in the proportion of about 10 
in the pelvic colon to 1 in the descending colon. 

The mobility of the pelvic colon often leads to difficulty in diag- 
nosis when it is occupied by cancer, for the weight of the growth 
causes this colic loop to sink until the cancerous portion rests on the 
floor of the pelvis. This brings it into close relation with the rectum 
and the bladder in men, and in women, with the uterus, ovaries and 
vagina. .\ cancerous growth in the colon is often mistaken for an 
enlarged ovary, a distended tube, or a subserous fibroid. 

The length of the rectum is but one-twelfth the length of the 
colon from the cecum to its termination in the rectum. Yet cancer 
occurs more often in the rectum than in any other anatomical sey- 
ment of the bowel. The rectum lies entirely within the pelvic cavity. 
its narrowest portion at the junction with the pelvic colon at the 
level of the junction of the second and third sacral vertebrae, and ends 
in the pelvic diaphragm. Its terminal portion is dilated, and called 
in consequence the ampulla. 

Cancer of the rectum may start in any part of the mucous mem- 
brane of the rectum, but a common situation is just above the anal 
canal, and another favorite spot is at the junction of rectum and 
pelvic colon, The former situation is within reach of the examining 
linger; the latter is beyond its reach, but casily within reach of the 
proctoscope. Rectal cancer consists of glandular recesses lined with 
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tall columnar cells embedded in a stroma of dense connective tissue. 
In order to make out the nature of the growth, sections should be 
taken from the margins of the tumor, because the deeper parts are 
much altered by ulcerative and necrotic changes, In many cases of 
rectal cancer, judging merely from the appearance under the micro- 
scope, it would be difficult to determine whether a section was pre- 
pared from an adenoma or a carcinoma. But it must be borne in 
mind that the adenoma remains restricted to the mucous membrane, 
whereas in cancer we find the glands with their characteristic colum- 
nar cells interspersed among the muscular fasciculi of the gut-wall. 
The proportion of connective tissue varies greatly. In some cancers 
the glands are closely set; in others they are ill formed, arranged 
irregularly and embedded in an abundance of connective tissue. 
Occasionally collections of lymphoid tissue are observed. Because of 
bacterial invasion, cancer in the ampulla of the rectum may have 
raised edges, quite an area being plaque-like in shape. On the other 
hand, cancer of the pelvic colon is often of the constricting variety, 
and this variety is common in the section of the rectum immediately 
above the ampulla. Cancer is more frequent in the ampulla than in 
the anal canal, or at its junction with the pelvic colon. In all forms 
the disease infiltrates the muscular as well as the submucous tissues, 
and extends beyond the confines of the bowel into adjacent parts 
and involves peritoneum, pelvic connective tissue, prostate, vagina, 
- bladder and sacrum. Ulceration occurs early. The disease is spread 
by lymphatics and by veins. The lymphatic vessels from the rectum 
accompany the hemorrhoidal veins, they conducting the growth to 
the lymph-nodes in the pelvis, then to those at the brim of the pelvis 
along the course of the iliac vessels, and onward to the set around 
the celiac axis. In the last stages of the disease very extensive in- 
fection of the lymph-nodes exists, and occasionally the thoracic duct 
is converted into a solid cord and enlarged lymph-nodes appear in the 
neck above the left clavicle. The dissemination of rectal cancer is 
effected mainly by the portal circulation, and the liver becomes the 
depository for the cancerous emboli, Sometimes cancer in the rec- 
tum produces very little disturbance, and is unsuspected until en- 
largement of the liver and perhaps jaundice lead the patient to seek 
advice. The nodular condition of the liver then prompts the surgeon 
to examine the rectum and the cancer is discovered. In other 
instances the cancer appears in the liver, lungs, kidneys and bones, 
which cancerous deposits display the Lieberkiihn’s glands with their 
tall columnar epithelium. It is because of this striking character of 
these columnar cells found in remote parts of the body that at 
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post mortem pathologists are now paying more attention to the pres- 
‘ence of unsuspected cancer in the rectum and often their search is 
rewarded by finding a growth, perhaps small in extent, but never- 
theless unsuspected during life. 

Cancer may also occur in the anus, and the terminal portion of 
the alimentary canal, which is surrounded by the sphincters, known 
as the anal canal. In this instance cancer may arise either in the 
mucous membrane of the anal canal or in the skin at the margin of the 
anus, and is of the squamous-celled type. It is an uncommon disease, 
more frequently met with in women than in men and excision has 
been followed by good consequences. 


SARCOMATA AND LYMPHOSARCOMATA OF 
THE INTESTINES. 


Sarcomata of the alimentary canal arise in the submucous tissue 
and may assume the form of a polypus or infiltrate the walls of the 
canal or project on the surface of the intestine in the form of plaques. 
All species of sarcomata have been observed. It is also noteworthy 
that sarcomata attack those regions of the stomach and intestine 
which are in a measure not invaded by carcinomata, Thus in the 
stomach sarcomata prefer the body of the stomach and they occur 
with greater frequency in the small than in the large intestine. In the 
small intestine the liability to the disease increases from the duodenum 
to the ileum. Secondary deposits appear to be most common in the 
liver. An important clinical feature that distinguishes sarcomata of 
the intestine, large or small, from carcinomata is its occurrence in the 
early years of life. Many examples have been observed in children. 
The disease runs a more rapid course, causes more pain, and forms a 
much larger tumor than is the rule with carcinoma. As a sarcoma 
often becomes polypoid in consequence of the propulsive action of the 
bowel, the occurrence of intussusception is a frequent complication. 
One must be careful in the diagnosing of myomata that are common 
between the ages of 35 and 55, that these, instead of being typical 
myomata, are fbrosarcomata or endotheliomata. 

Sarcomata of the rectum and anus are rare tumors, They usually 
cause a bulging in the ischio-rectal fossa, without obstruction. In 
women the bulging may be on the left or right side of the vagina. 
perhaps being soft and fluctuating, resembling a large Bartholinian 
cyst. It is true as [land-Sutton states “soft, rapidly growing sar- 
comas in uncommon situations often mimic, in physical signs, in- 
flammatory swellings.”* 
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iata may occur in the subperitoneal connective tissue. 
ors present some pecu! ur features, In the first place they 
always globular and not infrequently resemble a football 
d size. They have been observed in the neighborhood of 
and in some instances this organ occupies a recess in the 


Annular sarcomata of small intestine. Gut is cut across to show the 
te growth. Left half-is cut horizontally to show its stenosing of the 
‘ secondary growth: in the mesentery. 


solid tumors of the mesentery should be examined micro- 
Some of these large tumors are ganglionic neuromata. | 
ro instances of sarcomata of the subperitoneal tissue, both 
ily palpable, one resembling a carcinoma of the pancreas 
not until a radiculitis had occurred manifesting vertebral 
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involvement that the diagnosis could be made before autopsy, and the 
second resembling a subperitoneal cyst of large size, in which a 
differential diagnosis could not be made until death, the patient being 
too much reduced at the time that I saw him to consider operation. 


SYMPTOMS OF NEOPLASMS OF THE INTESTINES. 


. Benign tumors of the intestine have no symptomatology other 
than those due to obstruction, either because of occlusion of the 
lumen of the gut or because of invagination due to traction upon the 
gut wall causing chronic invagination. Those in the sigmoid may give 
symptoms of ulceration, diarrhea, and blood and mucus with the stools. 
When present, there may be much blood passed and small consti 
pated stools, which combination is always suspicious and calls for 
proctoscopic and X-ray examination, The vast majority of benign 
tumors of the small and large intestines are not diagnosed during 
life, since practically all of them are never large enough to cause | 
obstruction or a condition suitable for the development of chronic 
invagination, and the tumor growths themselves are resistant to the 
bacteria within the content of the gut, thereby not breaking down ia 
forms of ulceration. Likewise, cancer has no specific symptomatology. 
and symptoms when they occur are due to obstruction and occasion 
ally ulceration. While it may serve to no purpose practically worth 
while to differentiate tumors of the small from the large intestine. it 
is important to remember that the majority of instances of small 
intestine obstruction are not due to neoplasms, either malignant o 
benign. The majority of instances of colonic obstruction cre due to 
malignant disease. For this reason an effort will be made to present 
a symptomatology of obstruction of the small intestine: with the hope 
that it may be of value in differentiating some cases, 

Ileus is a term, or name, used to designate as a whole that group 
of symptoms (colicky pain, constipation or obstipation, distention of 
the intestine, nausea and vomiting) which indicate the existence of aa 
intestinal obstruction. It is not a disease, not a pathologic entity: 
it is the expression of a pathologic condition which may vary in de 
gree as it does in its causes. Ileus may be acute or chronic, depending 
upon the completeness, suddenness and permanency of the obstructioa. 
The chronic variety is for a varying length of time the expression of 
an incomplete obstruction which under certain conditions may sud- 
denly become complete. The symptoms of acute ileus then super- 
vene. This acute stage may be only temporary or it may be per 
manent and fatal unless relieved by operation or other procedure, 
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The principal symptom which first appears in complete obstruc- 
tion (acute ileus) is a sharp pain in the abdomen, profuse and colicky 
in character, and of sudden onset. It is a severe pain which soon 
disappears only to appear again with increased intensity, coming and 
going with free intervals, there being little or no tenderness on ex- 
amination. Shortly the eructations of gas begin, the patient becomes 
anxious and anxiety is shown in the features, while during the colic 
a cold sweat breaks out. Vomiting starts and continues. All the 
food or drink is quickly ejected. At this time visible peristalsis may 
appear, although marked distention is the rule in complete obstruc- 
tion, visible peristalsis being more common in the incomplete form. 
llowever a coil of distended intestine may be seen or may be felt to 
stiffen under the palpating hand, appearing as an area of increased 
resistance and giving out a hollow note on percussion. The disten- 
tion may be entirely local at first but in a few hours it grows more 
general and the abdomen becomes tense. [:nemas may bring away 
some fecal matter and perhaps a little gas from the bowel, but that 
happens only very early in the attack and they soon have absolutely 
no effect. [examination then shows an empty rectum, no gas being 
passed during the course of the obstruction. There may be little or 
no rise in temperature and the pulse in the early stage is but little 
disturbed. .\s the obstruction continues the pain gradually subsides, 
the vomitus consisting at first of the stomach content, and then of 
mucus and bile, finally becomes foul smelling, dark colored and 
stercoraceous. The features become pinched and sunken, the face pale 
and slightly cyanotic, the tensely distended abdomen somewhat purp- 
lish and absolutely immobile. The pulse then is of low tension and 
of a rapidly increasing rate. The respiration becomes rapid and 
shallow, the extremities cold, and the toxemic patient soon passes 
away. This is the picture of an acute intestinal obstruction, which 
may be due to a number of causes other than neoplasm. In fact it 
usually is due to other causes than neoplasm, neoplasms being so 
infrequently met with in the small intestine. 

The distinguishing feature of obstruction of the small intestine 
is that the pain is more often referred to the region of the umbilicus, 
the cecum and colon are not ballooned up and the distention is more 
likely to be central than in the flanks. If the obstruction is very high 
the amount of distention may be negligible—in fact pain, coprostasis 
and persistent copious vomiting with a flat abdomen indicates ob- 
struction in the high intestine. Vomiting then is an earlier symptom 
and becomes stercoraceous more quickly. The patient fails more 
rapidly, the collapse is more speedy and suppression of urine is more 
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marked and appears earlier. Indican usually is present and the cas 
as to the locality of the obstruction is not difficult of diagnosis. As 
the seat of obstruction approaches the large intestine, the distinguish- 
ing sign between obstruction in the latter and small intestine is no 
longer present, and a diagnosis can be made only by X-ray. 

Cases of acute ileus must be differentiated from general or spread- 
ing peritonitis, acute perforation of gastric or duodenal ulcer or the 
gall-bladder, acute pancreatic disease, acute cholecystitis, ruptured 
tubal pregnancy, tabetic crises, torsion of pedicle or ovarian cyst. 
acute appendicitis simulating acute ileus, thrombosis or embolismol | 
the mesenteric vessels, and renal colic. 

The symptoms of incomplete obstruction (chronic ileus) most : 
often met with in neoplasms are usually the forerunner of a 
acute ileus. The clinical picture is not well defined because a con 
siderable degree of obstruction of the small intestine may exist with 
out giving rise to symptoms so appreciable by the patient as to cause 
him to seek relief. This is due to the fluidity of the content of the 
small intestine. The most common symptoms observed are attacks of 
colicky pain, relieved by the passage of gas and liquid feces. The pain 
“may not be severe in the early stages, but as the condition progresses 
the pain becomes more intense during the attacks, the patient rolls 
and tosses and often is in considerable agony. It is its constant re 
currence and its practical confinement to a single locality that has 
significance in the diagnosis of intestinal obstruction. Close obser- 
vation of the abdomen usually discloses visible relaxation and cor 
traction of a coil or coils of intestine, best seen in thin persons. Hea\- 
ing waves of intestine are noticed, generally stopping at the point oi 
obstruction. Perhaps the most characteristic symptom is a gurglisg 
metallic sound in the abdomen, often heard by the unaided ear. and 
frequently noticed by the patient himself. The presence of this symp 
tom is entirely sufficient to warrant a diagnosis of chronic ileus. and 
of itself justifies the urging of an operation for the removal of the 
cause. Meteorism is seldom present to any great extent and may be 
entirely absent. Constipation may not be a noteworthy symptom. and 
occasionally diarrhea is met with, alternating with the constipatica 
rather confusing the picture. Vomiting and nausea as early symptom 
are not important and are uncommon in incomplete obstructiva 
What is a characteristic feature of this type of obstruction is the 
length of history of attacks of colicky pain, some of these patients in 
the non-malignant form of obstruction going on from tive to ten years 

The most common causes of chronic obstruction are stricture? 
due to tuberculous or malignant disease. Chronic intussusceptica 
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Causes or Itevs (Bottomley), 


1. Operation on mesentery 

2. Prolonged strangulation 

3. Spinal paralysis from trauma, pathologic 
lesions, etc. 

4. Afferent nerve lesions 

1. Strangulation of omentum 

2. Hepatic calculus, colic 

3. Renal calculus, colic 


1, Asidine ia eens 5. Reflex ........ 4. Torsion of tumor pedicle 
; pa ner! a i i to degree of strangulation 
«teh ca INKESTING: 5. Diaphragmatic pleuris 
obstruction. 6. Acute intoxications (ty- 


phold, pneumonia, etc.) 
Cent Wy al peritonitis 
G..Septicnle. java 2. General peritonitis 
3. Embolism (mesenteric) 
7. Uremic 
8. Tabetic crises 
9. Acute pancreatic disease 
1. Spastic, without known cause 
2. Lead poisoning, chronic 
Tyrotoxicon poisoning 
Inguinal 
F Femoral 
External hernia ..J Umbilical 
Ventral 
Lumbar 
Peritoneal and subperitoneal 
pockets 
Diaphragmatic hernia 


Strangu- ieeint) hernia (internal 


2: pitta ileus. 
(Excessive muscu- 
lar action.) 


3. Mechanical ileus, ‘ eS ; 
from intestinal ob- tation ee 
salaeoee Adhesive bands 

Volvulus 
Internal Intussusception 


Internal 
pears y External 
icatricial contraction 
Obtura- 3 Fecal impaction 
tion Foreign bodies (enterolith, 
round worms) 
Congenital stenosis 


Neoplasms { 


mes next and adhesion of a loop of small intestine to some fixed 
gan is less frequent. 

Cancer of the colon between the ileocecal valve and that por- 
m of the sigmoid which lies above the pelvic brim is the most 
amon cause of definite colonic obstruction and is not uncommonly 
et with. The vast majority of the cases occur in those between 
1 and 70 years of age, although it is not uncommon to meet with 
meer of the colon in quite a young person. As a rule in the be- 
nning there are no characteristic symptoms, not only of such as 
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might be regarded as evidences of predisposing or contributing causes, 
but of any symptoms by which one might with even reasonable conh- 
dence recognize the carly stages of cancerous invasion. In a strikingly 
large proportion of cases the first indication of trouble is an acute 
intestinal obstruction, these representing about one-third of all which 
begin with an acute ileus. The general constitutional symptoms like 
loss of weight, strength, etc. are present, if at all, only in the latter 
stages. Z 

The presence of a tumor may be made out, although this in 
my experience is uncommon excepting in the right half of the colon. 
Intestinal obstruction may be of gradual onset due to a slow narrow- 
ing of the lumen of the gut, and the obvious effect of such a narrow- 
ing is an increased constipation. Such a condition occurring in an 
individual of suitable age whose bowels have been in the habit of 
moving freely and naturally ought in itself to arouse our suspicion 
This is particularly true if it is associated with colicky pain, fre- 
quent, small and unsatisfactory stools and especially with occasional 
attacks of diarrhea. The commonest subjective symptoms are fre- 
quent recurring colic-like pains with circumscribed tenderness, un- 
pleasant abdominal fullness due to an accumulation of gas, with bowel 
inactivity alternating sometimes with diarrhea. Particularly the 
cramp-like pain that increases in severity and frequency until either 
a tumor can be palpated or the bowel obstruction is complete are, as 
in the small intestine, the most characteristic features. Vomiting is 
usually not present until definite obstruction has taken place, then it 
may be delayed some days. ‘The evidence becomes strong when 
gurgling of gas through the tumor is heard. The diagnosis is usually 
certain in the presence of a hard irregular shaped tender tumor. In 
several cases when the bowel was only partially obstructed, the fecal 
column was flattened, compressed, stringy and spirally molded, but 
sometimes the stool was dry and globular. These signs are not of 
much importance. The evacuations may contain pus, mucus and 
blood in varying quantity, a hemorrhage being sometimes danger- 
ously profuse. If the neoplasm is sunk into the pelvis, rectal and 
vaginal exploration may disclose its presence. Neoplasms of the 
colon in their early development are apt to be round or oval, smooth, 
and not very large, too small to be palpable. .\nd since in many 
instances these growths occur in well nourished individuals, no tumor 
. can be made out unless the growth is in the movable part of the 
colon, this heing particularly true in carcinomata of the flexures, es 
pecially the splenic. The transverse and descending colon, if palpable 
at all, are usually freely movable and located below the umbilical line. 
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Peristaltic waves may be present and when distinct may be regarded 
as a reliable diagnostic factor. 

In intestinal tumors the presence of hemorrhages at a very early 
period is of great importance. The very small hemorrhages occur 
quite frequently but a small amount of blood mixed with feces 
is often overlooked unless searched for. 

Cancer of the rectum is the most easily diagnosable of all can- 
cerous conditions of the gastro-intestinal tract. The most common 
presenting symptom is constipation which Lynch believes is the first 
and earliest of all symptoms and due to a biologic reaction to the 
influence of the new growth. The second commonest symptoms are 
referable to the stomach represented in what might be termed collo- 
quially as indigestion, and probably are the expression, as in the in- 
stance of a chronically diseased appendix, of peripheral pathology 
reflexly affecting the stomach, rendering it hyperesthetic. The symp- 
tom of blood or bloody stools, which is usually the first exoteric sign, 
can occur without ulceration, in which case it may be due to a block- 
ing of the return circulation in the valveless veins leading to the 
liver. Ilowever, most commonly it is due to the ulceration. The 
next in frequency is the frequent and imperative desire to move the 
bowels: followed by explosive discharges of gas, blood and mucus. 
This symptom is usually spoken of as the diarrhea of cancer, It is not 
really a diarrhea in that feces is rarely passed. 

The diagnosis here is easily made by proctoscopic examination 
in which-in about half of the instances the tumors are within 7.5 
centimeters of the anus and easily within reach of the finger, those 
higher up requiring a proctoscopic examination. 

The symptoms of rectal cancer usually never are initiated with 
an acute or even a chronic ileus. The symptomatology is entirely 
local, and since the diagnosis is so easily made by digital examination 
of the rectum, or preferably proctoscopic examination, no more time 
need be spent in describing the diagnosis of neoplasm in this situation. 

Lastly, in the symptomatology, statement should be made that 
not infrequently in malignant growths of the stomach and intestine 
metastases may take place in the nervous system. In the majority 
of the cases the spinal bones are invaded, more particularly the bones 
of the vertebra, although they may occur in the soft part of the cord 
of the brain, peripheral invasion in the form of multiple arthritis not 
being uncommon in late cancer cases. 

In the diagnosis of carcinomata of the alimentary tract the Roent- 
gen finding of prime importance is a filling-defect. Today the entire 
alimentary tract is visible Roentgenologically by use of one of the 
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PLATE LVIII 


Carcinoma of the cecum, (Case.) 


SARCOMAT.A AND LYMPHOSARCOMATA OF INTESTINES. 417 


gut may be noted proximal to the stenosis. If the neoplasm occupies 
or involves the cecum in the neighborhood of the ileocecal valve, there 
is likely to occur a marked ileal stasis. 

There is probably no field of work more satisfactory than diag- 
nosing malignant tumors of the colon early enough for operation, and 
before very definite obstruction exists. What is true however in this 
connection is that even with the best qualified Roentgenologists the 
diagnosis is often missed, due in my opinion to some depending en- 
tirely upon the plates, others entirely upon the fluoroscopic examina- 
tion, or perhaps a fluoroscopic examination not carefully enough made 
or perhaps not enough time being given to the observation, In car- 
cinomata of the colon the degree of obstruction may be estimated with 
some degree of accuracy. When the obstruction is almost complete 
the abdomen is usually markedly distended owing to gas distention 
of the bowel. My experience agrees with Case that the best method 
of examination is by means of the barium enema. The barium may 
be seen to course upward, hesitating or stopping at some site along 
the way, this generally being the location of the neoplasm, partic- 
ularly if it can be proven that the gut beyond this contains large 
quantities of gas. In cases of obstruction beyond the hepatic flexure 
the cecum and ascending colon may form an extremely dilated sac 
the thickness of a man’s arm, hanging low down into the pelvis, 
Antiperistalsis alternating with onward peristalsis can be seen in the 
colon proximal to the lesion, associated with borborygmi. When 
the obstruction is in the descending, iliac and pelvic colon, and par- 
ticularly in the iliac colon, the phenomenon of antiperistalsis can be 
noted also in the left half of the transverse and in the descending 
colon. The use of the barium with a meal is employed to note where 
in the transit through the small or large intestine a delay of over a 
number of hours is met with. This being particularly significant 
when in addition to the stoppage of the barium meal an accumulation 
of gas is observed. As I stated before, the enema method of 
examination is best. Then in cases of carcinumata there is a character- 
istic arrest of the barium column at the point of hindrance. This 
arrest may be complete or it may be overcome in a longer or shorter 
time according to the degree of stenosis. The head of the barium 
column when it reaches the point of obstruction may present a funnel- 
shaped shadow. The hindrance to the ascent of the barium stream 
may be out of all proportion to the amount of actual obstruction. 
Sometimes if the obstruction is not complete, the barium ascends 
quickly making further definite detail of observation impossible of 
accurate conclusion. 

27 
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TREATMENT. 


If the diagnosis of benign or malignant obstruction of the intes 
tine is being made, an operation is in order. It is sufficient to say 
that it generally is not made until considerable obstruction has taken 
place, and this being so, nothing can be done in a medical way for 
the relief or cure of the patient. In the face of a complete intestinal 
obstruction there is.no contraindication to operation, no matter what 
the age and the condition of the patient (unless he be beyond doubt 
moribund) and in such an emergency the surgeon is justified in per- 
forming whatever operation the condition suggests even if it be the 
performing of a permanent artificial outlet. But where there is only 
partial obstruction by an inoperable malignant neoplasm, that is. when 
the symptoms are obstipation or constipation and diarrhea with the 
discharge of mucus and blood, and not the alarming and urgent state 
of complete intestinal blocking, then it is best for the surgeon not 
to make a tolostomy without previous full appreciation by the patient 
of the nature and the purpose of the operation. In hospital work itis, 
not uncommon to see a patient who has had a colostomy done. 
slowly dying from a cancer of the bowel, afflicted also with the stench 
of filth and feces upon his emaciated abdomen and begging for the 
closure of the outlet which he thought was but temporary. These 
cases are often found in the homes of the poor and with people 
who cannot take care of the individual, and I feel that particulalr 
with the poor, the surgeon is not justified in performing a colustom 
without full explanation of its consequences. 

The ideal procedure is of course, after the colostomy, to do ti 
secondary operation of excision and I have been gratified in a few # 
stances to see most remarkable results accomplished in carcinumata“’ 
the colon and rectum by this second-stage operation. It is a well 
known fact that no attempt should be made to excise a cancerol 
growth of the intestine and anastamose the cut ends during the da 
of acute obstruction, and thus it is that this two-stage operation oft" 
the best result. When an irremovable cancer occupies the ccc? 
the transverse or descending colon, the loop of the pelvic colo 
always available for anastomosis with a suitable coil of ileum. (a 
of the large intestine offers to surgeons a wide field for the exet* 
of ingenuity and method of making junction and a variety of st" 
ings have been suggested. 

The simplest condition for surgical measures in the colon is 4 
constricting cancer in the middle of the pelvic colon, which adm 
of wide resection, free removal of the infected lymph-nodes. 
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mobility of the parts facilitating anastomosis. A carcinoma of the 
anus, anal canal, or lower end of the rectum, suitable for removal, 
which means that it is not firmly fixed to the sacrum, and has not 
invaded the prostate, the bladder, or the uterus, may be readily 
and safely removed. A constricting cancer at the junction of the 
rectum and pelvic colon has often been successfully excised with the 
help of an abdominal incision and the cut ends of the bowel success- 
fully sutured end-to-end. The short-circuiting operation in cases of 
.cancerous obstruction of the colon has had a great influence in re- 
ducing the number of colostomies. _Many instances are known where 
patients have survived colostomy performed for obstruction due to 
cancer of the pelvic colon five years or more. This is also true of the 
anastomosis operation which when possible of being performed does 
not necessitate an artificial anus. QOne of my cases of inoperable car- 
cinoma of the ileum in which a coil of normal ileum well above the 
growth was anastomosed with the fixed part of the ascending colon, 
lived nine years in perfect health before a return of symptoms in the 
abdomen, death following secondary deposit in the liver. For details 
pertaining to these operations the reader is referred to any one of the 
several books on the subject, the writings of Mayo, Moynihan, and 
others, the author here simply wishing to reiterate that when definite 
bona fide obstruction of the bowel exists from whatever cause, prompt 
operation is indicated, the same being true of benign bleeding growths 
in the lower colon, sigmoid and upper rectum. 
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CHAPTER XV. 


Symptomatic Conditions. 


INTESTINAL OBSTRUCTION. 
(Acute and Chronic.) 


Wuat follows in connection with the above mentioned sul 
docs not present the entire picture of intestinal obstruction. 
essential for the reader to read the foregoing chapter and bec 
acquainted with neoplasm conditions, both benign and malignan 
well as with what follows. When presented with a case of intes' 
obstruction distinction as to its cause is not always possible, and 
way the inclusion of the above mentioned condition in the headlin 
“symptomatic” is somewhat of a distinction without a difference b 
diagnosable. Very commonly cases of malignant disease present 
symptomatology of acute obstruction, although the majority of t 
are chronic in nature, and it is not always possible to decide that 
case of acute intestinal obstruction the cause is to be found in co 
tions mentioned in this chapter and that it is not due to a neopl: 
Therefore both sections of the subject should be considered togethe 

Intestinal obstruction in man, if unrelieved, speedily causes de 
The fatal outcome is too rapid tu be the result of starvation, and tl 
gencral theories have been advanced to explain it: (1) A disorde 
the nervous mechanism controlling the cardiac and vasomotor syste 
(2) A bacterial infection of the organism by the passage outwan 
bacteria from the intestinal lumen. (3) An intoxication from poi 
ous substances imprisoned in the intestine orally to the obstruct: 
the latter being advanced in two forms, the complication being 
plained as due to noxious substances of bacterial origin in the obstr 
ing bowel, or as the result of an actual toxic secretion by the gland 
structures of the alimentary tract. 

The advocates of these various theories have done a vast amc 
of work and experimentation to uphold one ‘or the other, but up to 
present time, as is usually the case in medicine when many diffe: 
reasons are offered to explain something, probably none of them 
correct, and therefore the question remains unsettled. 

In favor of the first theory, clinical evidence has been addu 
The tachyveardia, the low blood-pressure, the profound collapse of 
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patient, and the wide dilatation of the splanchnic blood-vessels all 
point to a loss of activity on the part of the medullary nerve centers. 
For some time it was believed that this was the result of a reflex dis- 
turbance from stimuli acting on the nerve endings in the intestinal 
wall. But it must be remembered that this train of events may arise 
from a toxemia or a bacteremia without the intervention of any affer- 
ent nerve impulses. Recently, Braun and Boruttau! have modified this 
theory somewhat, and assign the above symptoms to a disturbance of 
the circulation resulting from interference, chiefly mechanical, with the 
inherent nerve plexuses in the intestinal wall. It is probable that all 
of their evidence is indirect and it does not amount to proof of the 
absence of the toxemia, and this is important in their parallel between 
the gradual bleeding to death and death in intestinal obstruction, which 
they claim is a result of failure of absorption. It is true that as death 
approaches there is a profound disturbance of the nervous control of 
the heart, blood-vessels, and respiration. But this in all probability 
is in no sense a reflex disturbance, nor the result of an anemia, per se, 
of the nerve centers. 

The infection theory has much more to substantiate it. The in- 
testinal lumen is the normal habitat of innumerable micro-organisms 
which are potentially pathogenic.. When an obstruction exists these 
no longer have their normal outlet per anum, and conditions favorable 
for their growth take place. Damage to the intestinal mucosa may 
allow their passage outward, either into the blood stream, the lym- 
phatics, or directly into the peritoneal cavity. Proof of this is seen 
clinically in the presence of a peritonitis as a complication of intestinal 
obstruction without perforation, also in the finding of colon bacillus 
in the blood as a pathogenic micro-organism. It is probable, as Von 
Khantz? has shown in rabbits in which he produced a low intestinal 
obstruction, that the bacterial invasion of the blood and the peritoneum 
takes place. As to which is the first is also a mooted question, some 
authorities believing that the general circulation becomes affected 
from the peritoneum, and others that the general circulation can be 
affected without the peritoneum being concerned in the process. There 
can be no doubt that a bacterial invasion of both the peritoneum and 
the blood occurs as the main complication, often a terminal one, but 
so far as we can tell and can prove by observation, intestinal obstruc- 
tion will kill with no passage of bacteria beyond their normal place of 
occurrence in the bowel lumen. If one can judge from experimenta- 
tion with animals, a clinical examination of the case and also the post- 
mortem findings, there is such a variety in the findings that a bacteri- 
lization does not seem logical. One of course would expect as definitely 
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in all cases where intestinal obstruction caused death that a hk 
and general dissemination of infection would be met with. Yet s 
is not the case. Cultures made from the spleen of such animals as 
most human not uncommonly show but little. if any, involvemen: 
the peritoneum and liver, and most frequently the spleen cultures 
negative. A culture of the femoral blood is likewise often negat 
this being true in a few instances of the peritoneum, which is imp: 
ant in connection with the theory when one keeps in mind that « 
tures from the intestinal lumen always show an abundant growth 
various micro-organisms. 

The intoxication theory has experimental evidence to support 
and no experiments have proved the absence of a toxemia. Clairm 
and Ranzi* demonstrated that the stagnated material above an obstr 
tion, after passage through a Reichel or Pukal filter, was exceedin; 
toxic when injected into the blood of an animal. Kukula* founc 
toxic material in the alcoholic extracts of the intestinal contents 
experimental ileus. Roger and Roger® and Garnier® went farther a 
proved that the normal content of both the stomach and the intest 
are poisonous when thus injected. They did not filter it, but de: 
occurred tov carly to be the result of an infection. The toxicity 
only one-third as great when injected into the portal vein as wt 
injected into a peripheral vein. They also injected it into a mesente 
artery, against the current, so that it was carried backward and t! 
redistributed through branches to a considerable section of the int 
tine. Here it produced emboli and stopped the absorption, so tl 
large doses were not fatal. This power to cause clotting in the vess 
of the intestine is mentioned in this connection because it may accor 
for the gangrene resulting in some of their experiments. Murphy a 
Vincent? found the material from the obstructed or strangulated 
testine very poisonous when injected into the peritoneal cavity, a 
that its poisonous properties were destroyed by boiling or passa 
through a erkfeld filter. They concluded, therefore, that living bi 
teria are the important factors. It does not seem that this conclusi 
is tenable. Their experiments only prove that living bacteria, if th 
obtain entrance into the peritoneum, will kill. They do not dispre 
the presence of other poisons in the obstructed intestine, which, bei 
slowly absorbed over a period of some hours, or days, will kill w: 
the symptoms of ileus, Such poisons may be constantly elaborat 
and absorbed, but may never be present at any one time in sufticie 
quantity to cause death when injected into the peritoneal cavity. T 
symptoms arising from the injection of the intestinal contents into t 
blood, as reported, differ very markedly from those appearing in t 
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obstructed animal, and there are many objections as pointed out by 
Guibe,’ Braun and Boruttau,® Korentchevsky,!® and others, against 
accepting these experiments as directly bearing on the cause of death 
in intestinal obstruction. The lessened absorption from the obstructed 
intestine is one objection offered. Clairmont and Ranzi!! found that 
potassium iodide placed in the bowel above the obstruction, was ex- 
creted from the kidneys in greater quantities than normal up to eight 
or ten hours after the obstruction was produced, the excretion rapidly 
decreased after that and came to a stop in about fifteen hours. Braun 
and Boruttau!2 gave strychnine to their obstructed animals, and from 
the resulting symptoms they concluded that absorption became 
markedly reduced from the start. On this experiment they base their 
chief objection to the intoxication theory. 

Hartwell and Houget have undertaken to prove in their experi- 
ments that the symptom development may be very slow and death 
retarded, if proper precautions are taken in excluding damage to the 
intestinal wall so that there is only a minimum absorption of poison. 
They believe that a more important objection than the lessened ab- 
sorption, to using the evidence of the injection experiments as a proof 
of the intoxication theory, is that many substances injected directly 
into the circulation are poisonous, whereas, if they have to pass 
through living cells to get into the blood, their poisonous properties 
are entirely destroyed. Peptone is such a substance, and is a good 
illustration in this connection. The injection of peptone into the blood 
produces symptoms of poisoning, which may end in death. The ab- 
sorption of peptone from the intestine is, on the contrary, a normal 
physiological process. Therefore, the mere presence of substances in 
the obstructed intestinal tract, which act as poison when injected into 
the blood, is no indication that these substances cause the death re- 
sulting from an obstruction, since they are normally found in the in- 
testine in conditions of continued health. To accept the view that 
such a death results from a toxemia it must be conceded either that 
new poisons are elaborated and absorbed or that an abnormal absorp- 
tion of the poisons normally present takes place. In their experimen- 
tation they came to the conclusion that the essential factor causing the 
symptoms and death in intestinal obstruction does not lie in the 
poisons per se, but in the production of lesiona which favor their ab- 
normal absorption. 

In searching for the source of the poison three possibilities are 
met with: (1) Foodstuffs or substances derived from them; (2) true 
bacterial toxins; (3) secretory substances from the alimentary tract 
and digestive glands, or their derivatives. It was readily conceivable 
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that any one of these factors may be present. Throwing out of con- 
sideration the bacterial theory, Hartwell and Houget said the essential 
point in their experimentation was injury to the normal mucosa. We 
know that a high obstruction produces much more severe symptoms, 
and is more rapidly fatal, than a low obstruction. The bacteria, how- 
ever, are much more numerous in the lower bowel than in the upper. 
Roger and Garnier!3 found the most toxic substance in the duodenum; 
the least in the colon. The toxicity, too, was greater in unobstructed 
conditions, than in the obstructed conditions, and it grew less the 
longer the obstruction continued while McClure!4# has shown that the 
bacteria increase rapidly when an obstruction is produced. Vidal!® 
found that the toxicity could be decreased by injecting simultaneously 
with the duodenal contents glycerin extract from the jejunal mucosa 
lower down, and this cannot be explained on the ground that bacteria 
are the exciting cause of the poison. V. Baracz!® found that dogs with 
a double occlusion of the lower ileum and cecum might live for many 
weeks, At the end of this time only a moderate quantity of material 
was found in the loop. The contents were rich in bacteria. The in- 
testinal wall showed marked changes; most in the form of a hyper- 
trophy, but sometimes an atrophy was present. The microscopic find- 
ings are not given. In one case the animal was killed after four 
hundred and twenty-five days while in a condition of perfect health. 
Here the bowel loop, about 20 centimeters in length, was found enorm- 
ously distended, filled with 365 grams of a foul-smelling, greenish 
material, which was rich in bacteria; a bacillus, the Bacterium aéro- 
genes and a leptothrix being isolated in cultures. 

These cases seem to point to the conclusion that the stagnation of 
bacteria and their toxins in the intestine is not sufficient to cause the 
symptoms seen in intestinal obstruction. Indeed, they, with the- facts 
cited above, seem to make it doubtful whether micro-organisms play 
any essential part, either directly or indirectly, in producing these 
symptoms. This question, however, must remain an open one for the 
present, and the writers can offer no positive answer to it. There still 
remain the stagnated foodstuffs, and the stagnated glandular secre- 
tions of the stomach, intestine, liver, and pancreas as the source of the 
poisonous materials. Draper,17 of Rochester, following Maury of New 
York, has worked on the theory that the duodenum secretes a sub- 
stance or substances which normally are rendered non-toxic by pass- 
ing over the jejunal mucous membrane lower down. When obstruc- 
tion is present the duodenal substances are not brought into contact 
with the antibodies, and, hence, remain poisonous and cause death. 
Vidal earlier advanced this view. Draper, to support this theory, has 
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done some elaborate experiments in the way of sidetracking the vari- 
ous secretions, but his reports are somewhat contradictory, and he 
himself says they are very inconclusive. Recently he has reported 
that feeding dogs which have an obstruction just distal to the duo- 
denum with the excised mucous membrane from the jejunum and 
ileum of other dogs, prolongs the life of the obstructed dogs. The 
difference between the contgol dogs and the fed dogs, however, was 
not marked, and the exceptions where a fed dog died in a shorter time, 
or one not fed lived a longer time, were too numerous to make the 
total result at all convincing. 

Whipple,!§ who has been prominent in the study of this problem, 
has advanced the theory that the intoxication of intestinal obstruction 
and closed intestinal loops is due to the absorption from the intestinal 
mucosa of a definite proteose. He believes that the evidence for the 
intervention of bacteria in the situation is not at all conclusive, 
whereas there can be no question that the intestinal mucosa is essen- 
tial to the production of the poison. A recent contribution!® stimu- 
lates interest anew, and is likely to provoke further critical discussion 
of the question. In confirmation of the results of previous investi- 
gators, it has been found that dogs with an isolated closed loop of « 
duodenum or jejunum die in from forty-eight to ninety-six hours, in 
most cases with perforation of the isolated loop and general perito- 
nitis. But there is usually no excessive vomiting and hence no fatal 
dehydration of the body tissues. The dehydration factor has been 
made responsible by some of the investigators for the severe symp- 
toms of intestinal obstruction. When the isolated and closed loop 
of the jejunum is sterile, complete occlusion of the blood-vessels to 
the isolated loop has no effect on the dog; but if the loop is rot sterile, 
the occlusion of the circulation in the loop causes death in from 
twenty-four to forty-eight hours with the usual symptoms of complete 
intestinal obstruction. 

Hartwell and Houget concluded from the results of their exten- 
sive experimentation with animals the following: 

“1- A high intestinal obstruction, that is, 10 to 30 centimeters 
from the pylorus, in dogs, may not produce death for ten days, pro- 
vided the gut wall is not damaged, If it is damaged by section and 
inversion the average life is only half as long. 

“2: There are found in the kidney and liver cellular changes which 
are the same as those found in many toxic diseases. The intestinal 
mucosa is found to be damaged to such an extent that it may readily 
be conceived that it has been deprived of its natural defence against 
the passage of toxic substances, unaltered, through it. 
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“3. Bacterial invasion of the blood and organs does not neces 
sarily occur. 

“4: Dogs deprived of food for forty-eight to seventy-two hoan 
may die as early as those fed ten to twenty hours before the obstruc 
tion is produced. Decomposition of foodstuffs is not, therefore, » 
essential element in causing death. 

“5. If a double occlusion of the alimentary tract, with re-establish 
ment of the continuity of its lumen, above the lower ileum be pro 
duced, the damage to all the tissues is greater than with a simple ob 
struction, and the course of the disease to a fatal termination is shorter 
A double occlusion in the lower ileum produces much less damage 
than in the upper. 

“6 The action of the gastric juice, bile, pancreatic juice, and duo 
denal secretions are not a requisite in producing the symptoms aod 
pathological changes seen in intestinal obstruction, because these at 
produced by a double occlusion in the upper ileum when none of thes 
secretions are blocked. 

“7: Simple occlusion of the pylorus does not necessarily prodoe 
any evidence of a toxemia in two weeks, and the gastric mucosa at tk 
end of this time shows no evidence of being damaged. 

“8. The above findings indicate that death from intestinal obstre- 
tion in dogs results from the presence of toxic substances in the a 
culating blood which produce fatal lesions in the kidney, liver, 
other tissues. The essential factor which admits these substances is” 
the blood is an injury to the lining cells of the intestine caused by & 
irritating action of the stagnated contents, together possibly, with & 
mechanical damage due to stretching. The poisons themselves 8% 
arise from the secretory activity of the various digestive glands ¢ 
from bacterial activity. They may be the same as those found ia & 
normal tract or they may be substances newly formed under the 
ditions of stagnation. Whatever their source, they are innocuoas® 
long as the mucosa remains normal.” 

An abundant series of experimental observations has seemed ¥ 
the Chicago physiologists to warrant the following conclusi®: 
Closed intestinal loops in which the bacteria are first removed ae ™ 
incompatible with life. Closed intestinal loops in which bacte# 
are present but in which tissue necrosis is prevented are not isto 
patible with life. Closed aseptic intestinal loops in which 3 
blood supply is completely shut off are not incompatible with lit 
The normal secretions of the duodenum and jejunum are not to 
when allowed to drain into the abdominal cavity. These resultsdo™ 
support the theory of Draper of a normal toxic secretion of the dor 
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denal mucosa, neutralized by the jejunal mucosa, or the perverted 
secretion theory of Whipple. In obstructed loops of bowel, occlusion 
of the circulation by distention from accumulated secretion may easily 
arise. Necrosis follows, and bacterial toxemia completes the story. 
Thus the Chicago investigators conclude that bacterial activity plus 
the necrotic tissue or the result of the action of bacteria on necrotic 
tissue are the important factors in the rapid death in simple closed 
intestinal loops. 

Intestinal obstruction may be caused by strangulation, intussus- 
ception, twists and knots, strictures, tumors, by abnormal content and 
by paralysis of the muscular coat of the bowel. Benign and malignant 
growths and intussusception due to them (invagination) is treated in 
the foregoing chapter, together with tumors causing intestinal obstruc- 
tion. Paralysis of the muscular coat of the bowel (dynamic ileus) is 
treated in the succeeding chapter. 

Etiology and Pathology: Strangulation.—This is the most fre- 
quent cause of acute obstruction and in the cases analyzed by Fitz, 
occurred in 34 per cent. of 295 cases, and in those of Leichtenstern 35 
per cent. of 1134 cases. The most numerous of causes are adhesions, 
and in the analysis of Fitz’s table, they follow in numbers in this 
order: vitelline remains, adherent appendix, mesenteric and omental 
slits, peritoneal pouches and openings, and adherent tube. The bands 
and adhesions result, in a majority of cases, from former peritonitis, 
and are seen commonly following operations upon the pelvic organs 
in women. The strangulation may be recent and due to adhesion of 
the bowel to the abdominal wound or a coil may be caught between 
the pedicle of a tumor and the pelvic wall. Late occlusion after re- 
covery from the operation is due to bands and adhesions. Such ad- 
hesions may follow operations for appendicitis, gall-bladder disease 
and gastroenterostomy for ulcer or from the pelvic operation. Bands 
and adhesions are often seen following unoperated upon cases of ap- 
pendicitis, tuberculous peritonitis, and a twist affecting the small 
bowel. In some instances a history of a trauma many years back is 
obtained, this no doubt accounting for the production of adhesive 
bands. Such adhesions may be present on the left side, for reasons 
the cause of which is not very plain, but probably due to long standing 
constipation which has brought on the production of ileopectineal ad- 
hesions, these cases often leading to acute volvulus or to recurring 
attacks of abdominal pain, or to definite attacks of partial obstruction. 

Aldhesions causing intestinal obstruction are met with at any 
point of the intestinal canal. Such adhesions may be met with in the 
second part of the duodenum onward, and not uncommonly one finds 
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an adhesion case in which the site of the adhesion is in the first loop 
of the jejunum. I have seen several cases of this sort, and in each 
instance the adhesive band forms a tight bridge across the lumen oi 
the gut, sometimes also twisting the gut upon itself, the contortion 
being from left to right and about half a turn. In the small bowel 
there are three locations in which constrictions and adhesions are most 
likely to occur. They are the first portion of the duodenum, the term- 
inal portion of the duodenum, and at the terminal portion of the ileum. 
Instances of duodenal adhesions in the gall-bladder region are numer. 
ous. Such adhesions may bridge over to involve the hepatic flexure oi 
the colon. Most times these adhesions are slight, without causing 
throughout life intestinal obstruction. In fact the majority of the 
cases found are of that nature, but they may be met with quite firm 
in character and be the sole cause of an acute as well as a chronic in- 
testinal obstruction. One not uncommonly:sees a retraction of the 
duodenum and pylorus upward and to the right, and at times con- 
striction and dilatation of segments of the duodenum. 

The adhesions to which attention should first be directed are those 
found on the posterior surface of the cecum and the posterolateral 
wall of the ascending colon. In some cases these may be perhaps 
better designated by the term agglutination than adhesions, as the 
peritoneal layer of the bowel seems to be simply stuck to the pen- 
toneum of the parietal wall without there being any visible organized 
band connecting the two. If the bowel be raised up, a distinct white 
line frequently becomes visible showing the edge of the agglutinated 
surfaces, and on further traction the parietal peritoneum becomes 
drawn in. A variety of adhesions are found in distinct bands of new- 
formed tissue extending from the cecum or the ascending colon to the 
parietal peritoneum to the appendix, to the omentum, or to the lower 
end of the ileum. These are all undoubtedly of inflammatory origin 
and may vary much in number and thickness, and frequently have a 
direction upward and backward from the bowel to the postero-lateral 
parietal wall. 

Constrictions in the terminal portion of the ileum are rather har 
to explain excepting that they are caused by diseased appendices 
Pain and kinks may cause a modified form of constriction, although 
in the majority of instances it does not seriously interfere with the. 
passage through the gut. 

Constrictions of the colon are most liable to occur at the hepatic. 
splenic and sigmoid flexures, although they may occur anywhere. 
Such constrictions are more likely to be extensive and to be associated 
with folds of the bowel, although they may be rather isolated, pro- 
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ducing no definite kinks and with no actual obliteration of the lumen. 
It is probable that colonic strictures are secondary to low grade 
colonic inammation due to bacterial conditions within the colon wall 
causing a peritonitis and the development of adhesions in that way. 
As stated, adhesions of the left side of the large bowel are commonly 
the cause of volvulus, probably due to, the rising of the bowel to over- 
come the adhesion and stricture state and in that way the proximal 
coil become displaced with torsion. oe. 

Richter's Hernia may be found at all ages but usually at the ex- 
treme of life. It is defined as abdominal hernia in which a portion 
of the circumference of the bowel is imprisoned, reducing, but not 
entirely obliterating, a portion of the intestine. It is more common 
in females and is apparently limited to adults. The lower limb is 
the portion usually engaged. In some cases: tHe lumen may permit 
fecal passage. The symptoms are unreliable and misleading and 
present little uniformity. The gravity of the case depends upon the 
condition of the bowel, and there are no symptoms to serve as an 
index of intestinal viability. In about one-third of the cases the 
symptoms are typical of this céndition. In the remainder, those of 
a mild incomplete obstruction. In one-tenth of the less severe cases 
there are bowel movements on the first or second day. The vomiting 
is of a mild and intermittent type, fecal vomiting being present in 
about 12 per cent. of the cases, Should the bowel become gangrenous 
from the stricture usually fecal vomiting does not occur. It must be 
remembered, however, that in Richter’s hernia complete obstruction 
is not unusual. Constipation is a consistent symptom. Diarrhea, 
however, has been present and is a bad omen. Obstipation is the 
yeneral rule. Distention of the abdomen is not marked, as these con- 
strictions are water-tight before they are air-tight. The clinical diag- 
rosis is difficult and has been made in about 50 per cent. of cases, 
confirmation of the diagnosis being in the first presentation of an 
irreducible hernia inflamed or strangulated. The condition simulates 
a small incarcerated omental hernia. The mortality is high, probably 
as Treves put it at 62.2 per cent. 
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The cecum and its near relatives and coadjutors, the ascending 
and transverse colon, have received considerable attention from sur- 
geons, internists and Roentgenologists in connection with certain 
membranous structures which are frequently found enveloping these 
organs in whole or in part, and are designated by such terms as 
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pericolic membrane, membranous pericolitis, pariepocolic membr 
and Jackson’s membrane. The American profession has contrib: 
largely to the elucidation of this subject which for a long timé 
been noted at post mortem, and Jackson? gave it a definite clit 
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rotation and descent of the cecum from its first point of fixation 
beneath the liver, } 

This membrane may be seen by the ascending colon presenting 
the appearance of being thickened or edematous and on close inspec- 
tion the visceral peritoneum seems to be raised from the bowel wall by 
reason of the presence of a subendothelial hyaline-looking substance 
or exudate, The endothelial layer of the peritoneum is slightly 
movable on the bowel wall, gradually becomes separated from the 
bowel as a distinct layer, and beneath it and covering the bowel wall 
there is formed another layer of endothelial cells. A raised, thin, 
transparent membrane remains attached to the bowel at the longi- 
tudinal band at which point small blood-vessels may be seen entering 
and spreading over the thin membrane. In older cases the membrane 
is thicker, particularly along the line of the blood-vessels, which also 
become larger and more numerous, It is probable that in some in- 
stances eventually the membrane becomes intimately attached to the 
ascending colon, and it is probable that it is in these cases that some 
of them justify operative procedure, because I have seen a colon puck- 
ered up so‘as to be practically obliterated on the external surface of 
the bowel. The membrane is usually found in the upper two-thirds 
of the colon, the cecum being free. The upper end is almost invariably 
at the end of the hepatic flexure and the lower at from 1 to 114 or 2 
inches above the lower end of the cecum. 

Symptoms.—In by far the largest number of individuals who 
have these membranes no symptoms of them are present, and when 
they are, usually other pathologies met with in the right abdomen are 
responsible rather than the presence of the membrane itself. How- 
ever there are some individuals in whom the membrane is seen to 
cause symptoms, whether because of fixation of the appendix or be- 
cause of confinement of the colon interfering with its peristalsis. My 
experience is that it is but rare that the colon is enough confined by 
the membrane to produce symptoms, although it is probable that, ° 
insofar as the appendix is concerned, their production is possible. 

When symptoms are due to the membrane, they may be described 
as a discomfort, increasing at times to positive pain in the right iliac 
region, in which location there is usually more or less of an indefinite 
sense of tenderness on pressure. This tenderness may be increased 
by matters of diet or exercise, occasionally taking on a colicky 
character suggestive of paroxysms of muscular spasm of the bowel. 
In a few instances the paroxysms of discomfort with tenderness on 
pressure, take place at the time of the mass movement of the right 
colon to the transverse and splenic flexure. Ofttimes there is a 
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gaseous distention of the right side present at the time of the distress, 
and there may in a few instances be a loss of weight and the usual 
Symptom complex of auto-intoxication and neurasthenia. Obstinate 
gastric symptoms are not infrequently to be added. More or less 
cecal stasis is present in cases due to defective peristalsis, a more or 
less obstruction due to a diminution of the bowel lumen by the veil 
perhaps having a conflicting band, enterospasm, and the pathology in 
the mucous membrane which comes on from a long standing auto 
intoxication in which there is destruction of the cellular elements. 

Treatment.—For quite some years there has been a surgical lean- 
ing to the proper method of treating these cases. Not a few have 
had their appendices removed, even the gall-bladder operated upon, 
of course without benefit. I might go further now and say that most 
unusual is the case of operation in which Jackson’s membrane having 
been removed that it has in any way benefited as far as the symp 
toms are concerned, and it is a fine question in most every case in 
which the symptoms cannot be ascribed to anything other than the 
membrane, whether operation should be performed or not. I must 
admit that whereas formerly I was surgically inclined, today 1 am 
most conservative. My position is to temporize with these people in 
medical ways unless there is definite proof that what is tantamount 
to obstruction exists. Llowever, after the institution of a proper diet 
(anti-constipation), one which is arranged according to the type of 
toxemia present, together with such medical means as rest. 
tonics, the building up of the general tissues of the body, etc., if no 
definite benefit is derived or such is not sustained, it might be wise to 
make an exploratory incision, perhaps to do some surgery upon the 
membrane. I would again give the caution that in at least 10 per 
cent. of individuals this membrane is more or less present, and that 
in but very few of these are the symptoms due to the membrane 
itself. Usually it is due to recurrence of some acute appendicitis. 
duodenal ulcer, inflamed Meckel’s diverticulum, intestinal toxemia. 
etc., rather than to the membrane or constrictions, or anchorage 
caused by it. However, in an obstructive case in which no pathology 
is met with, it may be wise to divide the membrane, preferably with 
a cautery, by the method advised by Hofmeister, which Jackson 
claims in some instances has prevented their reforming. One should 
however be a little guarded in prognosis as to cure, for these peopl 
represent a type in which the best results from surgery are not 
generally obtained. 

Meckel’s Diverticulum has been found at autopsy in 2 per cent 
of human beings. Although extensive statistics on this point are 
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wanting it is apparently much more frequent in the male sex. It 
is a congenital anomaly due to subinvolution of the omphalomesen- 
teric canal. The attachment of the diverticulum usually is in the distal 
half of the ileum and is within three feet of the ileocecal valve in the 
majority of cases. It arises from the convex border of the intestine, 
infrequently from a more lateral position, and rarely between the two 
leaflets of the mesentery. It varies in length up to 10 inches, the 
average being 2 or 3 inches. In shape it may be conical, with the base 
directed toward or away from the intestine, globular, or, most fre- 
quently, cylindrical. Rarely it presents a bifid appearance at the 
tip, the result of a secondary protrusion through a defect in the mus- 
cular coat. Its diameter is approximately that of the ileum, but may 
be larger or smaller. .\s a rule it is not provided with a meso- 
diverticulum. It is never multiple, and is composed of the same 
structures as the four coats of the intestine from which it arises. Its 
mucosa is provided with villi, Lieberkuhn’s glands, and Peyer’s 
patches. Incomplete involution of the umbilicomesenteric vessels is 
frequently indicated by the presence of a fibrous core extending from 
the diverticulum to the umbilicus, or to the adjacent mesentery or 
small intestine. Perverted involution occasionally leads to an asso- 
ciated stenosis or atresia of the adjacent ileum. 

In the absence of complications, Meckel's diverticulum does not 
give rise to any symptoms, but a slight hint as to its presence in a 
few instances may be afforded, according to Gray, by deep retraction 
or scarring of the umbilicus, The most common lesions by which it 
manifests itself clinically in the order of their frequency are, intes- 
tinal obstruction, diverticulum open at the umbilicus, diverticulitis, 
and hernia. It is the cause of intestinal obstruction in 6 per cent. of 
the cases. Commonly the diverticulum, congenitally or secondarily 
attached by its tip, performs the role of a band in causing trouble. 
In other instances obstruction was produced by an intussusception 
beginning with the diverticulum, by a volvulus or torsion of the in- 
testine, by a rent in the mesodiverticulum, by congenital stenosis or 
cicatricial stricture of the ileum, or by a free diverticulum wrapped 
firmly around one or more loops of intestine. 

After an analysis of 69 cases Halstead found that intestinal ob- 
struction due to Meckel’s diverticulum was suggested by: ‘(1) 
Onset in childhood or early adult life. (2) A history of preceding 
minor attacks. (3) Inverted cone-shaped configuration of abdomen 
indicative of obstruction in the upper small intestine. Absence of 
distention in the flanks was conspicuous during the early hours of the 
attack. (4) Local meteorism and occasionally visible peristalsis es- 
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pecially below the right costal arch. (5) Fecal vomiting, as a rule 
early, but this is denied by Cazin, Gray, and Forque and Riche. (6) 
Tenderness in the right side on a level with or just below the umbili- 
cus, or according to Hserard, great sensitiveness of the umbilical region 
when the diverticulum is attached to the umbilicus. (7) Association 
of other congenital malformations is very exceptional, and was present 
in only one (harelip) of the 69 cases.” 

Gray notes that the early localized meteorism may be situated 
below the level of the umbilicus rather than above when the strangv- 
lated intestinal loop has passed under the diverticulum from above 
downward. As further contirmatory evidence might be added male 
sex, and a history negative of inflammatory trouble adequate to cause 
adhesions or bands. Gray has made a special study of invagination 
of Meckel’s diverticulum and has been able to collect forty cases. 
He found that after invagination the inverted diverticulum may cause 
an immediate intestinal intussusception, may hang free in the intes- 
tine causing recurrent hemorrhages,.or may form an intestinal polyp 
after fusion of its serous surfaces, The invaginated diverticulum 
alone was found in 7, a secondary intussusception of the intestine 
in 22, and an independent intussusception in 1. Twenty-three were 
males and 7 females. The preponderance of males seemed to be in 
excess of the normal sex variation and probably was due to their 
greater physical activity. This affection occurs most commonly in 
childhood and early adult life. Only two patients were under two 
years of age. Two-thirds of the cases presented an antecedent history 
suggestive of mechanical or inflammatory lesions, as evidenced by 
attacks of colicky abdominal pain with or without blood in the stools. 
The symptoms caused by the invagination of the diverticulum alone 
or in assuciation with intestinal intussusception were those of a more 
or less complete intestinal obstruction and were not characteristic. 
The average duration of the attacks was three and one-half days, but 
in 12 it was over tive days. In yeneral the symptoms were mild the first 
one or two days and then became rapidly worse. Pain was always 
severe, usually violent, and commonly situated in the umbilical re- 
gion. Vomiting was a constant symptom, Of 25 cases, 8 passed 
blood by rectum and 17 did not. Constipation was seldom absolute. 
A palpable tumor was noted in 16 cases. Tenderness was absent 
prior to the onset of peritonitis. General abdominal distention was 
present in some cases, and absent in others. Of 6 patients not oper- 
ated upon, 4+ died, and 1 recovered after sloughing and spontaneous 
evacuation of the intussusception. There was performed intestina 
resection in 15 cases with 8 deaths, resection of Meckel’s diverticulum 
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alone in 5 cases with 1 death, and enteroanastomosis to relieve ob- 
struction in 2 cases, both of which proved fatal. 

Forque and Riche collected 88 cases in which the diverticulum 
was open at the umbilicus. Seventy-five of the patients were males 
and 9 females, and 62 were infants under 1 year of age. The diver- 
ticulum is commonly patulous throughout, forming a congenital um- 
bilical fecal fistula, but rarely it may be impervious at some part of 
its length, forming a mucous fistula of the umbilicus which can be 
differentiated from fistula of the urachus by the intestinal type of its 
mucosa and by the probe passing backward rather than downward 
along the linea alba, The fistula may close spontaneously or may 
persist more or less intermittently for years. Through the umbilical 
opening there may occur prolapse of the mucous membrane only, of 
the diverticulum alone, or of the diverticulum and the intestine. Treat- 
ment should consist of excision of the diverticulum. If not under- 
taken at once because of the patient's age, its potential dangers 
demand its removal at a later date, even though the fistula has closed. 
In recent prolapse with undamaged intestine, laparotomy with reduc- 
tion of the prolapse and excision of the diverticulum is indicated. In 
prolapse of long standing adhesions between the serous surfaces of 
the gut often prevent reduction and require resection of the intestine. 
Prolapse complicated by gangrene necessitates intestinal resection, 
‘and, depending upon the patient’s condition, and immediate or subse- 
quent intestinal anastomosis. 

The inflammatory affections of Meckel’s diverticulum are anal- 
ogous to those of the appendix. Pathologically, diverticulitis may 
assume the catarrhal, interstitial, or gangrenous form. Ulceration 
may be non-specific or result from typhoid fever, tuberculosis, or 
actinomycosis. As many as 13 perforations have been found in one 
instance (Makins). A correct preoperative diagnosis of diverticulitis 
-has never been reported. The symptoms of diverticulitis closely re- 
semble those of the corresponding form of appendicitis. As a rule the 
localization of symptoms in diverticulitis % somewhat nearer to the 
umbilicus than to McBurney’s point, but it is by no means sufficiently 
characteristic to exclude appendicitis. In very rare instances umbilical 
sears, marked retraction of the navel, or an antecedent history of um- 
bilical fecal fistula might be a determining factor against appendicitis. 
An acute inflammatory attack simulating appendicitis in an individual 
from whom the appendix has been removed, and in whom there is no 
other ascertainable cause for the symptoms, favors a diagnosis of 
diverticulitis. This contingency has not occurred in any of the 
recorded cases, but it seems only a matter of time before it will arise. 
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Of 59 cases of diverticulitis collected by Forque and Riche, 40 were 
males and 12 females, while in 7 the sex was not specified. Of 4] 
patients operated upon, 15 died, 21 recovered, and in 4 the result 
is not given. ’ 

Meckel’s diverticulum was found in an inguinal or femoral hernia 
in 52 of the cases collected by Forque and Riche, and in upward of 0 
cases by Gray. The latter also found reports on 3 instances of ob- 
turator hernia. Porter found 10 umbilical hernias in his collection of 
184 cases of abdominal crisis caused by Meckel’s diverticulum. Bunts 
directs attention to an anatomical predisposition to hernia of Meckel's 
diverticulum, in that the lower ileum to which it is attached has a 
mesentery longer than any other part of the intestines. 

Ekehorn explains some of the cases of congenital inguinal hernia 
on the basis of adhesions forming during fetal life between the diver- 
ticulum and the testis or the adjacent peritoneum. With the descent 
of the latter into the scrotum the diverticulum is drawn into the open 
processes vaginalis. Complete reduction of a hernia of Meckel's 
diverticulum is rarely possible. The characteristic shape of the diver- 
ticulum occasionally may be recognized on palpation in thin patients. 
In strangulation affecting the diverticulum alone the symptoms of 
intestinal obstruction are wanting, the local symptoms predominate 
and resemble those of inflamed hernia, while the constitutional symp- 
toms appear late and are mild unless peritonitis supervenes from 
perforation of the diverticulum. The details of many of the cases 
were so scanty that Gray excludes all but 42 from his classification. 
Of these, 30 were inguinal and 12 femoral. Of the inguinal hernias, 
26 were males and 3 females, and of the femoral, 4 males and 8 
females. The hernia was on the right side in 19 inguinal and 4 
femoral, and on the left in 7 inguinal and 4 femoral. The patients 
came under observation at all ayes, but most commonly during adult 
life or middle age. In many the diverticulum had remained quiescent 
in the sac for years. Strangulation was noted in 27, incarceration or 
inflammation in 2, and irreducibility in 11. In 17 of the 27 cases of 
strangulation the diverticulum alone was found in the sac. All of the 
patients were adults. In 14 the hernia had existed for a period varying 
irom six months to thirty-three years. and in all of these extensive 
inflammatory adhesions existed between the diverticulum and the sac. 
In 3 cases the hernia had not been observed prior to the onset of 
strangulation. In 2 of these the diverticulum was not adherent. Only 
7 of the patients exhibited any signs of strangulation, and in most of 
them there was some complicating factor to account for the symp- 
toms. In 3 fatal cases there was a coexistent stenosis of the ileum 
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leading to perforation of the ileum in 2, and acute obstruction in 1. 
Two patients died following perforation at the base of the divertic- 
ulum. In 7 of the 17 patients there was perforation of the diverticulum 
with the formation of an external fecal fistula. 

In 10 of the 27 cases of strangulation, either intestine or omentum, 
or both, was found in the sac in addition to the diverticulum. In 
many the strangulation involved only the intestine. In 2 the diver- 
ticulum was perforated. These patients were all infants or children, 
and only 5 recovered. Of the 11 cases of irreducible hernia, 10 were 
males and 1 female. Four were adults, 4 children, and 3 infants, The 
diverticulum was adherent to the sac in 8 cases. Ten patients were 
operated upon, the diverticulum being resected in 7 and returned to 
the abdomen in 3 without a single death. 


INTUSSUSCEPTION. 


In this condition one portion of the intestine slips into an adjacent 
portion, forming an invagination or intussusception. The two por- 
tions make a cylindrical tumor, which varies in length from a half 
inch to a foot or more. As the course of the intussusception is on- 
ward, an upper section of the gut invaginates into a lower, and as the 
process proceeds, the inner and middle layers increase at the expense 
of the outer layer. An intussusception really consists of three layers 
of bowel; the outermost, known as the intussuscipiens, or receiving 
layer; a middle or returning layer; and the innermost or entering layer. 
In Fitz’s statistics of intestinal obstruction they represented about 
one-third of the cases of acute obstruction. It happens about twice as 
often in males as in females, and is most common in early life, 34 per 
cent. in infants under 1 year and 56 per cent. under the tenth year. 
Wiggin reports that of 103 cases in children, nearly 50 per cent. 
occurred in the fourth, fifth and sixth months. 

- The site of the invagination varies, and any designation pertain- 
ing to an individual case is merely to give it an anatomical name. 
When the ileocecal valve descends into the colon it is known as 
ileocecal, and this form occurs in 75 per cent. of the cases. Some- 
times the invagination is so complete as to present the ileocecal valve 
in the rectum. When the lower part of the ileum passes through the 
ileocecal valve it is known as ileocolic. The ileal is that form in 
which the ileum alone is involved. The colic is confined to the large 
intestine, and when the colon and rectum are involved it is known as 
the colico-rectal. 

Irregular peristalsis is the essential cause of intussusception. 
Invagination may follow any limited, sudden, and severe peristalsis. 
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After a short time peritonitis ensues, or a marked acute injection of 
the serous membrane. The portion of the bowel affected is usually 
large and thick, and forms an-elongated tumor with a curved outline. 
The parts are swollen and congested owing to the constriction of the 
mesentery between the layers. The entire mass may be of a deep 
livid-red color. The constriction of the mesenteric vessels is not so 
complete, or in the early stages of a case there is only congestion, and 
perhaps a thin layer of lymph. This condition of intussusception 
can be reduced but when it has lasted for a few days, lymph is thrown 
out, the layers are glued together and the entering portion of the 
gut cannot be withdrawn. 

The anatomical condition accounts for the presence of the tumor, 
‘which exists in two-thirds of all cases; and the engorgement, which 
results from the compression of the mesenteric vessels, explains the 
frequent occurrence of blood in the discharges, which has so impor- 
tant a diagnostic value. If the patient survives, necrosis and slough- 
ing of the invaginated portions may occur, and, if union has taken 
place between the inner and outer layers, the caliber of the gut may 
be restored and a cure effected in this way. Not a few cases of this 
kind are on record. 

Intestinal obstruction may result from. congenital strictures, 
although these cases are exceedingly rare. Much more commonly the 
condition is that of complete occlusion, either forming the imperforate 
anus or the congenital defect by which the duodenum is not united 
to the pylorus. These cases of course will be met with very early in 
life, a few days after birth, and when stenosis is situated somewhere 
above the anus, gradually a vomiting ensues which in a few hours 
becomes constant, the infant vomiting all that is taken into the 
stomach. The abdomen distends and the general condition of the little 
patient soon becomes alarming. Asa rule no meconium is voided. 

Intestinal obstruction may be caused by stenosis from a cicatrix, 
resulting from ulceration, tuberculosis or syphilis, more rarely from 
dysentery, and seldom from typhoid ulceration. These cases, of 
course, produce evidences of chronic obstruction, as will be described, 
or that of an acute obstruction in which it may be possible to obtain 
the history of chronic obstruction which has gone on unobserved by 
the patient. 

There are other causes of intestinal obstruction, such as com- 
pression and traction. Tumors of neighboring organs, particularly 
of the pelvic viscera, made by pressure causing occlusion, or by 
adhesion formation and traction. The healing of tuberculous peri- 
tonitis may cause contraction and narrowing of the coils of the gut. 
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Reports are on record of foreign bodies, such as fruit stones, coins, 
Pins, etc. causing intestinal obstruction. It is a good rule, however, to 
remember that anything which can pass through the esophagus is 
small enough to go through the gastro-intestinal tract. Medicines, 
such as magnesia or bismuth, have been known to accumulate in the 
bowels and produce obstruction, but in the great majority of cases 
here the condition is caused by feces, gall-stones or enteroliths. Ob- 
struction by gall-stones is not infrequent, these, of course, occurring 
more frequently in women than in men, and usually in about the 
fiftieth year of life. 

Symptoms.—Whatever the underlying cause, acute obstruction 
when established gives rise to a certain series of symptoms. They 
vary in severity according to the nature of the obstruction, and the 
other circumstances of the patient’s illness. Treves has advanced 
the point that the obstruction itself is not the important thing giv- 
ing rise to the symptom complex—the manifestations of the lesion 
do not depend primarily upon it. Rather they are evidences of 
severe injury to the peritoneum, and correspond to an acute peri- 
tonitis. After this manifests itself, we have the symptoms of the 
obstruction itself, and finally if this be unrelieved, the terminal 
symptoms of intestinal sepsis or auto-intoxication supervene. It 
is because the symptoms of peritonitis are the primary ones that 
occasionally a difficulty in diagnosis arises at the very beginning 
of acute obstruction. The case becomes more clear when the signs 
of occlusion or sepsis come on, but then it is often too late to fol-. 
low a diagnosis by successful treatment. While the picture of an 
acute intestinal obstruction that has been standing for some 
days is distinctive and unmistakable, in the first stage it may simu- 
late quite a few of the other acute intra-abdominal lesions. 

The subjective symptoms of intestinal obstruction are pain, 
nausea and vomiting, and retention of gas and feces. The pain of 
acute intestinal obstruction comes on suddenly, and is generally 
referred to the neighborhood of the umbilicus. It may come on 
while the patient is walking, or more -commonly, during the per- 
formance of some action. It is described as being much like a 
severe form of colic, but subsequently becomes continuous and very 
intense. Vomiting follows quickly, and is a common and most dis- 
tressing symptom. At first the contents of the stomach are voided, 
and then greenish, bile-stained material, and soon, in cases of acute 
and permanent obstruction, the material vomited is a brownish- 
black liquid, with a distinctly fecal odor. This sequence of gas- 
tric, bilious, and finally, stercoraceous vomiting is perhaps the 
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most important diagnostic feature of acute obstruction. The vomit- 
ing does not relieve the pain, nor is the pain relieved by pressure. 
Vomiting is more often seen in obstruction of the small than of 
the large intestine, and this is because the lower the obstruction. 
the more space there is for intestinal content to occupy, and thus 
the less the vomiting, although in a length of time (somewhat 
longer than obstruction of the small intestine), in cases of obstruc- 
tion of the colon, frequent vomiting will occur. 

The constipation may be absolute, without the discharge of 
either feces or gas. Very often the contents of the bowel below 
the stricture are discharged, or may be removed by enemata, or 
other artificial means. Therefore we must not be deceived by the 
expulsion of feces or a small amount of gas following the adminis- 
tration of an enema. In intussusception we often have a spurious 
diarrhea, at times bloody at the onset of the disease. It is apt to 
be deceptive, especially in those cases in which a gastroenteritis 
with a pronounced diarrhea has preceded the intussusception. 
Tenesmus is at times associated with the constipation, almost ex- 
clusively in intussusception and cases where the obstruction is 
not quite complete. Distention of the abdomen usually occurs and 
when the large bowel is involved, it is extreme. On the other 
hand, if the obstruction is high up in the small intestine there may 
be very slight tympany. In this tympany, the abdomen which at 
first is not very painful, becomes acutely tender. 

The constitutional symptoms of the onset are severe. Collapse 
occurs in some cases owing to the acuteness of the pain and the 
suddenness of the occlusion. I agree with Deaver that I have not 
found it to be a marked feature until the obstruction has been 
established for some hours at least. The temperature may fall 
or rise slightly, although when peritonitis occurs it rises. If the 
peritoneal irritation is so great as to give rise to true shock, the 
pulse may show this by being rapid and weak. Often, however, 
in cases of acute obstruction the pulse may be accelerated and be- 
come suggestive in character of severe peritoneal irritation, or a be- 
ginning peritonitis, As the case goes on the patient becomes pallid 
and anxious and finally collapse symptoms supervene. The eyes 
become sunken, the features pinched and the skin is Covered with 
a cold clammy sweat. The amount of urine excreted is diminished if 
the obstruction continues. the tongue is dry and parched, and the 
thirst is incessant. The urine is high-colored, scanty, and_ there 
may be suppression, particularly when the obstruction is high in 
the bowel. This is probably due to the constant vomiting of the 
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small amount of fluid which is absorbed. As a rule a very high 
leucocytosis is present. In such an extreme case, the patient usu- 
ally dies from shock or sinks into coma sometimes in from three to 
six days. 

Increased peristalsis is invariably seen in acute intestinal ob- 
struction. It can be recognized in several ways. In a thin subject 
we can at times see the exaggerated peristaltic movement through 
the abdominal wall; often by the application of the ear or the 
stethoscope to the abdomen the peristaltic movements are audible. 
Iixaggerated peristalsis is said to be generally more marked when 
the obstruction is comparatively low down in the intestine. This 
has been my observation because it stands to reason that if the 
obstruction is high (in the small intestine) there is not enough 
gut above it to throw the depth of an abdomen into tension enough 
so as to see visible peristalsis on the anterior wall. The best ex- 
amples of peristalsis in intestinal obstruction that I have seen have 
been in those where the obstruction is from the lower end of the 
ileum to the splenic flexure of the colon. ; 

The symptoms of chronic obstruction are sometimes obsecved: 
in the back history of cases of acute obstruction, and sometimes 
they may be prominent enough to make a diagnosis of chronic ob- 
struction before the acute condition ensues. As a rule there is a 
history of long-standing constipation; there may be a history of 
the discharge of mucus, or in some instances, fecal masses which 
have been channeled so as to allow the contents of the upper por- 
tion of the bowel to pass through. This in elderly people is not 
infrequent. On the other hand, there may be the story of small 
movements having a frequency of being repeated with an absence 
of a sense of entirety after each movement, or the movements 
may be ribbon-shaped or very small in caliber, seen in obstruction 
in the lower end of the intestinal canal. Vomiting, pain in the 
abdomen, gradual distention, the whole condition subsiding and 
then returning again are not uncommon findings in the history. 

On the other hand, not uncommonly in stricture whether cicatri- 
cial or cancerous, the symptoms of obstruction are very diverse. 
What makes it difficult is the intermittency of the symptoms. Con- 
stipation may occur which gradually disappears, and attacks of ab- 
dominal distress, or accumulations of gas which finally disappear. 
Usually the obstruction is not enough to cause vomiting, alhough I 
have seen several cases of chronic obstruction in which the nausea 
was very marked at the time the obstruction was active, subsiding 
when transit through the obstructive area had been accomplished, 
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and in others, the presence of vomiting at these times. The v 
ing, however, is not of a biliary or fecal character. Usually 
emptying of the content of the stomach suffices, the attack cu 
ating about that time. As a rule, the general state of health i 
seriously impaired, the patient, however, very slowly and grad 
becoming anemic and emaciated. I have seen many cases of advz 
carcinoma of the gut in which there was no very apparent \ 
upon the general state of health, although most of them will a 
to a degree of weakness that is progressive. When one remen 
all that has been brought out in connection with malignant di 
of the intestine, namely, the history of attacks of pain in the abdo 
not very sharp in character, these being accompanied by dister 
distress, gas, perhaps some nausea and vomiting, all of which su 
when the bowels have been moved, which is accomplished with gr 
or lesser difficulty, depending upon the type of the obstruction 
have them in toto, These symptoms are intermittent, sometime: 
space between them being several years. When such a history i 
tained, search for some cause of chronic intestinal obstruction 
order. The reason that it is important is because it is just this 
of case that terminates some day in an attack in which the obstru 
is complete, the symptomatology then being that of acute intes 
obstruction. 

Of course in the chronic type of case the Roentgenographi 
amination of the abdomen is very valuable. This is not so much w 
while nor practical in the acute case, because here we deal with a 
short run in which the symptoms rapidly intensify and the cond 
is almost self-evident. But in the chronic case the stoppage of the 
ium bolus for hours at a time at some pvint in the canal, particu 
when in the portion of the gut where the barium is accumulated |! 
is the presence of a considerable amount of gas, intestinal obstru: 
is to he stronyly suspected. 

Diagnosis.—.\cute pancreatitis, renal and biliary colic at t 
give us symptoms simulating the beginning of an obstruction, 
usually they show their true nature in a very short time. Hernia 1 
he excluded which is by no means always casy as fatal obstru 
may occur from the involvement of a very limited portion of the 
in the external ring or in the obturator foramen. A thorough re 
and in women a vaginal examination, should be made which will 
important information as to the condition of the pelvic and r 
contents, particularly valuable in cascs of intussusception in w 
the descending howel can sometimes be felt. In cases of obstru: 
high up, the empty coils sink intu the pelvis and perhaps ca 
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detected. In the inspection of the abdomen there are important indi- 
cations; there are the special prominence in certain regions, the occur- 
rence of well-defined masses, and the presence of distended coils in 
active peristalsis. In obstruction of the lower end of the large intestine 
not only may the horseshoe of the colon stand out plainly when the 
bowel is in rigid spasm, but even the pouches of the gut may be seen. 
When the cecum or lower end of the ileum is obstructed the bulging is 
in the lower central region, and, during the spasm, the coils of the 
small bowel may stand out prominently, one above the other, either ob- 
liquely or transversely placed—the so-called “ladder pattern.” In 
obstruction of the duodenum or jejunum there may only be slight 
distention of the upper part of the abdomen, associated usually with 
rapid collapse and anuria. Acute pancreatitis at its onset may sim- 
ulate acute intestinal obstruction. The location of the pain and its 
persistence in the epigastrium, the more marked collapse with perhaps 
slight jaundice, and the rapid pulse would make us think of a pan- 
creatitis. The tympanitis is also chiefly in the upper abdomen, and the 
vomiting as a rule is very persistent. 

Poison and cholera have been mistaken for obstruction, but rarely 
so, and are usually easily distinguishable. 

Appendicitis, beginning as it does by pain and vomiting, may at 
times simulate obstruction. The absence of complete constipation, 
the early vomiting, combined with localized tenderness and spasm in 
the region of the appendix will put us on the right track. 

Cases of ovarian cyst twisted on its pedicle may present the 
symptoms of an acute obstruction. Here as in other conditions for 
abdominal diagnosis, the rectum may be inflated by an atomizing 
bulb fastened to a rectal tube, jets of air being sent in one after the 
other, distending the sigmoid region, and the descending, transverse 
and ascending colon, and if in a few minutes after the introduction of 
air into the rectum, the air is present in the cecal region—in such an 
instance no obstruction in the colon exists. But in the absence of an 
insufficiency of the ileocecal valve, no air can be introduced into the 
small intestine, and even if it could be, the position of the small intes- 
tine is so close to the center of the abdomen, that it is not possible to 
deduct accurately enough to make this examination worth while in 
strictured conditions of the shall intestine. 

Practically no other conditions give rise to the symptoms liable to 
be confused with those of acute intestinal obstruction. The diagnosis 
of an obstruction of some sort is then, as a rule, not usually difficult 
except in a few cases where much morphia, has been given. 
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Nature of the Obstruction.—The differential diagnosis of the var- 
ious forms of primary intestinal obstruction is most unsatisfactory. 
The probable differentiation on the basis of age, etc., intussusception 
which gives peculiar symptoms, and volvulus which may be relieved 
by enemata, are the only ones easily differentiated. i 

Strangulation is not common in very early life, and in a number 
of instances, there have been previous attacks of abdominal pain. 
operation, or history of an old peritonitis, to give one a clue. Neither 
the onset nor the‘character of the pain gives any information. A 
tumor is not common in strangulation, and is only present in about 
one-fifth of the cases. I"ever, likewise, is not of diagnostic value. 

Intussusception is an affection of childhood, and is of all forms of 
internal obstruction the one most easily diagnosed. The presence of 
tumor, bloody stools, and tenesmus are the important factors. The 
tumor is usually sausage-shaped and felt in the region of the trans- 
verse colon. It hecomes evident on the first day in more than one- 
third of the cases, and is practically always found on the third day. 
The blood may be mixed with mucus; the tenesmus may be distinct, 
although fecal vomiting is not common. Abdominal tympany is a 
symptom of slight importance, occurring in only one-third of the 
cases. Volvulus is diagnosable when it can be reduced, by enema 
or by inflation. When it cannot be, or when the obstruction is due to 
some other cause, it is rarely diagnosed. However, the frequency 
with which it involves the sigmoid flexure is to be borne in mind. 
The air inflation of the rectum method is often here a valuable aid in 
differential diagnosis. 

In fecal obstruction the condition is usually clear, as the feces 
can be felt per rectum and also in the distended colon. Fecal vomit- 
ing, tympany, abdominal pain, nausea and vomiting are late, and are 
not so constant. In obstruction by gall-stones a few of the cases give 
a previous history of gall-stone colic. Of late years many instances 
have been reported in which peritonitis following disease of the appen- 
dix has been mistaken for acute obstruction. The intense vomiting. 
the general tympany and abdominal tenderness, and, in some in- 
stances, the suddenness of the onset are very deceptive. It must be 
remembered that in appendicular disease the presence of a high 
leucocyte count would argue in favor, of some acute inflammatory. 
trouble as against obstruction, particularly if this count were high in 
the polynuclears. 

In hospital work one not uncommonly meets with cases that have 
been operated upon which in time develop symptoms of intestinal 
obstruction. These are divided by Deaver into three forms, 1. Those 
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following immediately after operation; 2. Those resulting from 
mechanical intestinal obstruction; 3, Those the result of septic peri- 
tonitis. The following of Deaver’s is the best exposition that I*have 
read, and is true to clinical application.22 “The obstruction following 
immediately after operation is in most cases due to excessive handling 
of the viscera, or at times apparently caused merely by prolonged 
anesthesia and operation. Such an obstruction might occur with 
equal frequency in clean and septic cases. It is a true form of dynamic 
ileus, produced directly by the causes mentioned. Most important of 
all the factors is, as Cannon and Murphy have shown experimentally, 
the question of handling. Their researches show that in animals 
while prolonged anesthesia alone and simple exposure of the gut to 
the air, had no very great effect on peristalsis, even slight handling 
of the stomach and intestines caused very marked gastro-intestinal 
paresis. This occurred even when the viscera were handled intra- 
abdominally or under saline solutions. When they were removed 
from the abdomen and gently handled the effects were more marked, 
and an extreme degree of paresis resulted from rough handling of 
the intestines. It has seemed to me at times that simple traction by 
retractors carried out too forcibly, and causing irritation of the 
parietal peritoneum, has caused some intestinal paresis, other causa- 
tive facturs being apparently absent. And not alone by mere digi- 
tal or instrumental handling can the viscera and parietal peritoneum 
be injured. The rough or careless introduction of gauze packs can 
give us the same bad results, as can also the inexpert placing of 
materials for drainage. It is not enough to be aseptic within the ab- 
dominal cavity, we must also be gentle. Surgeons are prone to think 
and act as if with asepsis anything is permissible within the abdominal 
cavity, but this is to my mind an entirely wrong attitude. What- 
ever may be the true reason of a paresis following manipulation. 
whether it proceeds directly from some purely local cause or in- 
directly from the spinal cord, its occurrence is an undoubted fact. 
‘Post-operative obstruction due to mechanical causes occurs 
generally in septic cases. It may be due to newly formed adhesions 
or to gluing together of coils of bowel, or bowel and omentum by 
plastic exudate. Naturally this is rare in clean cases, The greater 
the area infected, the more it is disturbed, and the more roughly it is 
invaded, the greater will be the likelihood of an obstruction. In- 
sufficient drainage of septic abdominal fluids, pus and sero-pus, would 
lead to circumstances favoring its occurrence. This is but another 
point showing us the importance of good drainage in any case where 
drainage is indicated. Much of the drainage, especially where gauze 
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is used, defeats its own intention, and keeps in septic material 
which it should carry off. Then again, drainage gauze if applied 
so a5 to irritate normally or abnormally contiguous gut surfaces, will 
also tend to give rise to conditions favoring the occurrence of ob- 
struction, I have known gauze drains to obstruct directly the in- 
testinal lumen, so that their removal alone caused all symptoms of 
obstruction to subside. In this possible mechanical obstruction by 
gauze and its insufficiency for the drainage of amounts: of fluids and 
its tendency to irritation, we have the strongest argument for the use 
of tube drainage, when drainage is really indicated. It is surer and 
quicker and less liable to pave the way for complications. 

“Post-operative obstruction as the result of sepsis is not un- 
common—indeed it is more common than both the other forms. The 
spread of a peritonitis or beginning of one after operation, seems at 
times to be unavoidable. And in the presence of a marked peritonitis 
at time of operation, one which is widespread and virulent, it seems 
often to be impossible to avoid obstruction. Naturally, the more the 
infection is spread during the operation, the greater is our liability 
to produce a general peritonitis and its sequel—peritonitic obstruc- 
tion. And after it subsides, it leaves the patient in danger of having 
an obstruction occur at some future time by adhesions or bands 
formed during the course of the peritonitis. 

“It is often a matter of difficulty to determine which of the three 
factors mentioned is the cause of a post-operative bowel paresis. 
At first, i.e., immediately after operation, we may be in doubt as to 
whether we have a simple paresis or one due to a beginning peritonitis 
—later on, whether it is due to a local peritonitis, the result of a 
forming secondary collection or of some mechanical cause. Often 
two or more factors are associated.” 

Between obstruction due to paretic distention or obstruction due 
to bands, kinks and so forth, diagnosis is usually clear, particularly 
if the patient is seen early in the course of the disease. A diagnosis 
from obstruction due to peritonitis consequent upon the formation 
of a secondary collection of pus, on the surface would look as though 
it should be readily and easily made, yet this is not always true. 
Obstruction due to embolism and thrombosis of the vessels of the 
mesentery is a diagnosis difficult and often impossible to make, 

Mechanical ileus has a delayed invasion, from a few days to 
several wecks after operation. The onset is sudden, the pain is sharp 
and localized; tenderness and meteorism are confined at first to one 
region, vomiting may not come on at once but is conspicuous as the 


case progresses. 
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In peritonitis the invasion is early, pain, restlessness and anxiety 
are observed from the first; vomiting is one of the first symptoms; 
meteorism is general; epigastric distention is first noticed; the pulse 
is fast, it may be wiry; the temperature is elevated; constipation 
may not be absolute at first or even later on. 

Treatrnent.—When intestinal obstruction exists purgatives should 
not be given, and no morphine should be given until the abdominal 
diagnosis is reasonably clear and a course of procedure definitely 
decided upon. In the presence of strangulation from whatever cause 
immediate operation is indicated. The same rule holds good in 
intussusception, although in a few cases which have been seen early 
the intussusception has been reduced by mechanical manipulation, 
likewise inflation of air into the rectum has reduced some. Of course 
it must be remembered that those that are reducible are only a few 
in which the diagnosis was made in the first few hours. When the 
output of lymph has taken place and the intestinal walls are glued 
together, no method of medical treatment is of any value and opera- 
tion is definitely indicated. The same is indicated in those in which 
it may be judged that the obstruction is due to twists, (not impac- 
tion kinks as tumors), and strictures due to cicatrices, and com- 
pression and traction from tumors of neighboring organs. Where it 
can be judged that the obstruction is due to an abnormal content, 
conservatism would be in order, and here purgation with castor oil 
or enema may be worthy of atrial. Great care must be taken in the 
post-operative cases, and differentiation between definite obstruction 
due to mechanical means and that due to paresis of the bowel wall, 
or peritonitis is to be made. In my experience most of the cases that 
have been operated upon for intestinal obstruction shortly following ab- 
dominal operation have been mistakes in diagnosis on the part of the 
surgeon. For a surgeon to operate upon a case of post-operative 
dilatation not due to mechanical reasons often means the destruction 
of the individual, while to do so in that due to peritonitis caused by 
the first operation is practically to encourage the same thing. While 
the point of differentiation here is sometimes very difficult, as a rule 
a careful study of the case and some medical treatment clears up the 
doubts. When it is a case of ileus, the washing out of the stomach, 
and best of all the use of the trans-intestinal lavage method with 
a hypertonic solution, is usually most helpful. Irrigation of the large 
bowel with injections should be practised, the amount allowed to flow 
in from a fountain syringe being carefully estimated. The more 
difficult differentiation is between acute intestinal obstruction due to. 
mechanical means shortly following operation, and peritonitis, In 


s 
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peritonitis the pain is usually general in the abdomen, intense a1 
aggravated by movement and pressure. Sometimes the patient thes 
a position to relieve the tension of the abdominal muscles. 
greatest pain is below the umbilicus, but if it is in the upper part. 
the stomach it may be referred to the back, the chest or the shouliler- 
The respiration is superficial, costal in type and it is painful to use t 
diaphragm. (ienerally the abdomen becomes distended, tense. a7 
tympanitic on percussion. The pulse is soon affected and has : 
peculiar wiry character. There may be no temperature because tix 
patient may be in a prolonged condition of shock following tir 
operation, but I have always felt that if there is any temper:- 
ture, and it is common to meet with it, peritonitis should be suspected 
| believe, too, that in the differentiation, surgeons do not pay ennui. 
attention to what our forefathers drew attention to in connection wit 
peritonitis—namely, the Hippocratic facies—"a sharp nose. hollus 
eyes, collapsed temples; the ears cold, contracted, and their iube- 
turned out; the skin about the forehead being rough, distended. an: 
parched; the color of the whole face being brown, black, livid, or Ica. 
colored.” It must be remembered in peritonitis, the tympany “ 
usually excessive, owing to the great relaxation of the walls oi t'r 
intestine by inflammation and exudation. Splenic dullness may bc 
obliterated, liver dullness likewise, although this is a very kw 
symptom. As a rule these cases do not live long enough for effusi-: 
of fluid, although in my hospital work 1 have met with it in enovz' 
cases following operation where intestinal obstruction was believe! 
to be the cause, to look for it every time, and when present to definite! 
diagnose a peritonitis instead of intestinal obstruction. 

lor the tympanitis, turpentine stupes and hot applications m3: 
be applied. In cases of chronic obstruction the diet must be carefull: 
regulated, opium and belladonna being given for paroxysmal pains, tix 
bowels kept free, and abdominal massage persisted in. The mair 
thing here is to find the cause. It may be situated in the change: 
bacteriology of the gut or an infective process somewhere else in ti: 
body. which when possible should be removed, or relieved $0 ths: 
it is less of a causative factor of adhesions. In some of my cases+' 
chronic excessive intestinal toxemia in which definite adhesions of t* 
wut were present, the cure of the condition of the toxemia cau‘ 
resorption of the adhesions. This I have proven to myself ina p3* - 
way, 
Lastly it should be mentioned that if the obstruction is acti: 
becomes complete, resort must be had to surgical measures. ! u aus 
should be taken in the so-called chronic obstruction cases. all vi * 
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are partial, that very careful diagnostic work is done and that the 
judgment arrived at should be along conservative lines. I mean by 
that persisting with medical measures rather than promptly resorting 
to operation. 


INTESTINAL OBSTRUCTION DUE TO MOTOR PARALYSIS. 
(Adynamic or Paralytic Ileus). 


As has been mentioned, the cases after operation which present 
the manifestation of intestinal obstruction are most commonly those 
due to peritonitis, less frequently those due to motor paralysis of the 
gastro-intestinal canal, and least common of all those due to bands, 
adhesions, twists, volvulus, etc. caused by the manipulation of oper- 
ation or incident infection. While the latter requires operation, most 
of the former are made distinctly worse by it, and of these intestinal 
obstruction due to motor paralysis requires mention here. 

Every operator of experience in abdominal surgery has met with 
the distressing post-operative condition of abdominal distention, the 
degree of which may range anywhere from a mere accumulation of 
gas in the intestine causing only slight distress, to a well developed 
condition of ileus with impending death. 

A review of the literature on this subject shows that volumes 
have been written, and that the term ileus used without qualification 
leads to endless confusion, since it designates only a syndrome and 
describes no definite morbid condition. The late John B. Murphy 
published a classification of ileus and endeavored to give a definite 
meaning to the term, retaining the term ileus and carrying with it this 
meaning: “Ileus is a complexus of symptoms occurring usually in a 
fairly regular form and order, and represented by pain, nausea and 
vomiting, meteorismus and caprotatus.” He divided ileus at that 
time into two classes—dynamic, meaning obstruction and exces- 
sive power of the bowel, and adynamic, meaning a paralytic ileus or 
absence of power in the bowel. 

Experimental investigations into the influences of the innervation 
of intestinal movements have proven uncertain, but Pfliger estab- 
lished by a series of investigations the following facts: The vagus 
nerve innervates the entire small intestine and irritation of its 
fibers either causes movement throughout the small intestine or in- 
creases peristalsis. Irritation of the splanchnic nerve on the other 
hand tends to inhibit movements of this portion of the intestinal 
tract, and also causes anemia of its blood-vessels, while the division 
of these same nerves causes a hyperemia. 
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Cannon and Murphy" undertook to settle the question as to the 
location of dynamic ileus in the way as to whether it was of central 
or peripheral origin. They showed that when the nervous connection 
between the alimentary canal and the central nervous system was 
intact, as in asthenia of animals aftlicted with distemper for example, 
food would lie in the stomach or intestine all day without the slightest 
sign of a peristaltic wave pushing over it. There is a total stoppage 
of the motor activity of the digestive organs. When, however, the 
spinal cord and brain are disconnected so that the stomach and small 
intestine are entirely deprived of their extrinsic innervation these 
organs have been observed exhibiting their normal activities although 
the animal was to the last degree exhausted and toneless. In one 
instance an animal very limp and apathetic after the spinal cord and 
vein had been disconnected, was fed at intervals of an hour for five 
hours in which the Roentgen ray revealed normal peristalsis of the 
stomach and normal motor activity of the small intestine at each ob- 
servation, although at the end of the time the animal was moribund, 
gastric peristalsis still being active. They state that if the nervous 
connection between the brain and spinal cord had been intact in this 
case the persistence of the activity of the alimentary canal, according 
to their experience would not have been seen, concluding that the 
general bodily condition would have affected the canal unfavorably 
through the nervous system. 

Attention is drawn to the fact that the splanchnics may be acted 
upon reflexly, in that way slowing up the motor power in the stomach 
and small intestine. In injury, for instance, this is probably a 
characteristic manifestation, although in animals injured in which the 
alimentary shock could be done away with, or very much minimized, 
providing an anesthesia and operation were not added, there was 
simply a retardation but not a complete paralysis. Cannon and 
Murphy came to the conclusion that not only could ileus paralyticus 
be produced without mechanical change in or about the intestinal 
wall, but that the condition is one of inhibition of innervation con. 
veyed to the stomach and inteStine through the splanchnic nerves. 
Alvarez has shown that there are zones in the gastro-intestinal tract 
from which there is initiated a peristaltic wave, the wave passing from 
one zone to the next nodal point from which they are enhanced. This 
power of the intestinal canal is resident in the Meissner and Auerbach 
plexuses, and that would explain the motor ability of the intestine 
when these are disconnected from the brain and Spinal cord, and 
also from the splanchnic from which they no doubt obtain most of the 
innervation which has to do with peristalsis. 
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Surgeons are aware of the fact that etherization, even when con- 
siderably prolonged, does not seem to cause a delay to any marked 
degree of the discharge of food from the stomach, the same being true 
of exposure of the gut to the air. An unusual cooling of the gut like- 
wise seems to have no effect. But experience has shown that when 
the stomach and intestines are handled even gently, no movements of 
the stomach are seen and no discharge into the intestine takes place. 
In Cannon and Murphy’s observation stripping the gut between the 
fingers resulted in increased inertia of the stomach and extreme 
sluggishness of the small intestine, in one case no food having left 
the stomach at the end of seven hours, and in another case the food 
had not reached the large intestine twenty-four hours after the feed- 
ing. Manipulation of the stomach and intestines, therefore, even 
gently, and under the most favorable circumstances, produces much 
greater effect in the direction of post-operative inactivity than any 
other of the factors under control during operation. The so-called 
“gas pains’ following laparotomy are due to this condition. 

It is therefore clear that in any case of dynamic ileus a distinction 
must be made between the inactivity due to inhibitory impulses of 
the central nervous system and inactivity due to local disturbances in 
the gastro-intestinal wall. Cannon believed that this distinction 
permitted the following of several courses in considering the possi- 
bility of treatment. As has already been shown the normal stomach 
and intestine are capable of carrying on their motor activities quite 
independent of the central nervous system. Consequently, if the in- 
hibition is extrinsic any agent that would check the delivery of an 
inhibitory impulse from the cord to the canal would permit the canal 
to resume its normal functioning. If on the other hand, the in- 
activity is the direct result of local disturbance this same agent 
would have no effect in promoting the restoration of peristalsis. In 
this connection it is pointed out that when the inhibition is imposed 
from the spinal cord, it is possible to start the movements of the canal 
hy depressing the action of the cord or by blocking the impulses 
from the splanchnics by salicylate of physostigmine which for a long 
time has been used in post-operative ileus. Experimental action 
shows that physostigmine is of no benefit unless the canal is stagnant, 
and then it is only temporary. Cannon and Murphy showed that the 
administration of the drug at the second hour had produced suddenly 
a very abundant discharge from the stomach into the intestines, and 
that the intestinal peristalsis was also very active, but that in the 
fourth hour and thereafter the stimulated motility had quieted down. 
They rather concluded that temporarily at least salicylate of physos- 
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tigmine will destroy reflex inhibition of the alimentary canal and cause 
the normal movements to proceed. 

It must therefore be concluded that post-operative ileus can to 
some degree be brought about reflexly by an effect upon the splanch- 
nic as upon the gastro-intestinal tract by disturbance of innervation 
from the brain and spinal cord, and while exposure and _ prolonged 
anesthesia seem to have little or no effect experimentally, the practice 
shows that they are somewhat of a feature when the handling of the 
part particularly when outside of the abdominal cavity is a factor, 
and that rough handling of the part, such as stripping the intestine or 
drawing strongly upon the mesentery, causes a sectional paralysis for 
some hours of time, Lastly it must be mentioned that there are cases 
of post-operative ileus following operations performed elsewhere on 
the body than the abdomen. 

Symptoms and Diagnosis.—In a general way, three fourths of all 
cases follow operation on patients between 10 and 40 years; the 
younger or older the patient, the less the danger. .Most of the cases 
follow abdominal operation; males and females are about equally 
affected. 

Definite gastric symptoms may be most acute and characteristic 
or may be absent. Naturally, the more severe the dilatation, tlie more 
likely will these be present; still, markedly dilated stomach in serious 
cases may exist without vomiting, pain, tenderness, thirst or scanty 
urine, all of which are characteristic symptoms. The onset of the 
attack when severe is generally sudden. The patient survives an 
operation and the post-operative course appears normal for a few days, 
or possibly as long as two weeks afterward. Suddenly a distention 
of the stomach takes place accompanied by profuse and persistent 
vomiting of large amounts of fluid, pain in the epigastric and umbilical 
regions, which may be steady or colicky, tenderness in the stomach 
region, and symptoms of collapse. Muscular rigidity is usually absent. 
arguing against a peritonitis. The abdomen swells, due to the en- 
largement of the stomach, the right hypochondrium becomes prom- 
inent and the left flattened, and the general gastric tympany on the 
upper left side shows an enlarged organ, the lower border being below 
the umbilicus, possibly extending almost to the pelvis. The trans- 
verse measurement of the organ is also increased, On the passing of 
a stomach-tube to relieve the gaseous distention and lavage to wash 
out the fluid, the size of the organ quickly diminishes. The stomach 
may be so distended with gas that the succussion sounds may not be 
distinguishable. Visible peristaltic waves may occur, but they are 
rare in the severe cases, being more common in the moderate grades 
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that have existed untreated for several days. In such an event, 
following an operation or trauma, a stomach-tube should be passed 
at once, and the return from the stomach examined. It can then be 
seen that an unaccountably large collection of fluid is present in the 
stomach, this at first being quite yellow, then yellowish green or green 
when regurgitation from the upper part of the small intestine is pres- 
ent, and finally brown with solid particles and a fecal odor when the 
condition has existed for some hours. 

A treacherous severe type may exist in which the characteristic 
symptoms are absent or are too slight and indistinct for definite 
diagnostic purpose. These are seen in the post-operative cases in 
which anorexia and gastric fermentation or intestinal flatulency have 
been present more or less continuously. For no assignable reason, 
suddenly, a quick change is noted in the appearance and general con- 
dition of the patient. The countenance becomes dusky or pallid. . The 
face appears “pinched”, the pulse more rapid, smaller and thready in 
character, the temperature drops and may even become subnormal, 
the hands and feet cold, and the abdomen more or less distended. 
Such cases may not present much on examination of the abdomen, 
although the right upper aspect may be slightly prominent. As 
vomiting may not occur, and stagnation of the stomach always exists, 
dependence must be placed upon the use of the stomach-tube for 
diagnosis, and fortunately this method of examination is usually con- 
clusive, although its use in lavage of the organ is not so often curative 
as in the first form. These cases are an alarmingly fatal type, death 
occurring within a few days. 

The most favorable cases are those of the milder types, in which 
the paralysis may be said to be incomplete. These comprise varying 
grades and are about evenly divided between the post-operative and 
mixed cases, such as occur in typhoid fever, pneumonia, etc. In these 
the onset may be slower and more indistinct, and the abdominal ex- 
amination virtually negative. Noting the history of cause and 
remembering that the possibility of this condition in any degree always 
exists following operation, the diagnosis is suggested by a sudden 
unfavorable turn in the case during convalescence. in the mildest 
grades one or two vomiting spells that empty the stomach may change 
the appearance of the individual almost as quickly as did the onset of 
the unfavorable symptoms. The quick recognition of the condition and 
the early resort to the stomach-tube treatment saves the majority of 
these individuals. In my opinion, in these slight cases the intestines 
may be mainly affected, and in this instance general gaseous distention 
and obstinate constipation are diagnostic features. 
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It must be remembered that in many cases the condition of the 
stomach is merely the result of the condition lower down in the 
intestine. In such an instance the entire tube of the small intestine and 
stomach may be involved in the adynamic process. It is probable 
that in the majority of cases where a large accumulation of fluid in 
the stomach is met with and the case diagnosed early enough to be 
relieved and cured, that it is the frequent emptying of the stomach, 
there thus being nothing to pass down the tube, th “S 
the re-establishment of normal peristalsis in the in 
true, as Alvarez has pointed out, that it takes:a sho 
to traverse the intestinal canal when put in above, 
points on the way down take their stimulation from 
It can then be understood that if a low section of 
is involved in the paralytic process, the constant 
fluids above this point gradually does away with 
of stimuli coming down through the Meissner and Au 
and the more the canal, and finally the stomach, di: 
paralytic the entire process. In such an instance 
be emptied (that means the emptying of more or 
matter from the small intestine) there is less bulk and 
pressure in the gut below it, and that is the rea 
lavage is helpful even though the origin of the pa: 
intestinal canal. 

In not a few of the cases, particularly in gyn 
namely, operations in the pelvis, and also in abdomi; 
the ileus is entirely colonic. There is no doubt that 
pains” following operation are partial degrees of © 
colon, although it can be assumed that some of th: 
small intestine as well. Thus, if the stomach is empty, th 
is only a partial status of paralysis so low down in the inte: 
that the stomach accumulation has not taken place. . 

Prognosis.—The prognosis in severe cases with typical hehe 
is bad, about 70 per cent. of them dying in a short time, It 
fortunate, however, that the majority of cases are moderate or 
the paralysis is low. The prognosis, however, must be care 
guarded. The cessation of vomiting is not always a favorable sigh 
This may be due to the patient becoming so weakened and prostrate 
that vomiting is no longer possible. More reliance should be | 
upon the general condition of the patient, and the diminution in 
amount and character of the return from the stomach obtained 
stomach-tube. When bile, steapsin and succus entericus aid 
gastric enzyme are constantly seen, the prognosis continues 27% 
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When an achylic return slowly develops into one having hydrochloric 
acid and gastric enzyme, the prognosis becomes more favorable. 
Should there develop a fecal odor to the,gastric contents or a return 
of fecal substance itself, the diagnosis must be changed to intestinal 
obstruction below the duodenum. 


Fig. 97.—Patient with author’s continuous drainage stomach-tube in use. 


Treatment.—At once when the diagnosis of post-operative dilata- 
tion of the stomach and duodenum or intestine is made, all foods and 
fluids should be withheld by mouth and starvation with stimulation 
practised. In the severer cases with a sudden onset, early rectal 
feedings are not important, the enemata of infusion of coffee or other 
stimulants being first in order. In every case, both severe and mild, 
the stomach should immediately be evacuated, preferably by lavage 
with plain warm water, or a saline solution, My preference is to 
have this water rather warm—from 110° to 120° F. The washing 
out of the stomach relieves the pressure excited by the organ and 
cleans out the fermenting contents and prevents them from further 
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poisoning the body. This has the advantage of acting as a stimulant 
to contraction. One must not wait until the symptoms become 
marked, or temporize with emetics which rarely work in these con- 
ditions. The lavage should be frequent, several in twenty-four hours. 
and in severe cases the distention and accumulation cannot be kept 
down unless this is done about every three hours. The severer the 

- case, the more frequent the stomach washings, and performing it 
once in every one or two hours is not too frequent in the beginning. 
The lavage may have to be kept up for several days, according to the 
existing conditions. It is safer to lavage too often than not often 
enough. The author’s method of continuous drainage of the stomach 
is a most useful and comfortable means to drain the stomach, medi- 
cate, and later on to feed the patient. Thirst should be combated by 
proctoclysis or hypodermoclysis. With a favorable turn of the patient 
rectal feedings may be instituted. As a rule these cases die or get 
well within a short time, and thus the rectal feedings answer all 
purposes, and in many instances may be left out altogether for a few 
hours. The bowels should be moved by enema, preferably a saline 
solution, and hot turpentine stupes may be used to relieve the dis- 
tention. No medication of any sort should be given by mouth, not 
even for the purpose of purgation, as well as for stimulation. All 
the medication employed should be in hypodermic injection, of which 
several measures have been used with good results in some cases and 
not so good in others. 

Hormonal is the trade name for the peristalsis hormon discovered 
by Zueltzer, and is a chemical substance which occurs in all the organs 
of the body, but especially in the spleen, and which exercises a specific 
stimulus upon the peristalsis of the intestine. It is administered bv 
deep injection into the gluteal muscles, in an average does of 15 cubic 
centimeters. Zueltzer, Henle, and Saar have reported observations 
with this drug even from a single injection. I have used it several 
times in post-operative paralytic ileus of lesser or moderate degree. 
usually by intravenous injection of hormonal. In some of the cases 
the results have been good, but of late some fatal resuls have heen 
reported from its use, and with the change of procedures I have 
not employed it. 

Mention has already heen made of the use of salicylate of physos- 
tigmine in '4-grain doses. This might be employed in place oi 
hormonal. 

Schulz has used atropine successfully in 95 per cent. of 20 chronic 
cases of paralytic ileus, and in 68 per cent. of 54 cases of mechanical 
ileus. He claimed for the drug that it regulated the circulation o! 


OBSTRUCTION DUE TO MOTOR PARALYSIS. 459 


the blood through the region and abolishes pain, spasm and vomiting, 
while it promotes the absorption of the local inflammatory process, 
and is especially useful in neutralizing the injurious action of the 
ptomaines which are being produced in the occluded intestine. Atro- 
pine is practically harmless, even when the symptoms of atropine 
intoxication occur. As soon as acute ileus is diagnosed or even sur- 
mised, he injects 0.002 gram for an adult and 0.0005 gram for a child, 
without resorting to preparations of opium. He generally injects, 
before the atropine, 0.0012 gram of morphine to protect the brain, but 
does not regard this as indispensable. If the first injection shows no 
appreciable results or merely improvement of the general condition, 
without passage of flatus or stools, he repeats the injections sys- 
tematically, as soon as the patient has recovered sufficiently from the 
preceding injection. He applies at the same time certain physical 
measures, oil enemata, hot water bottles, and lavage of the stomach. 
He advances the very practical idea that the patient should be taken to 
a hospital, but he advises against operating too early, as the effect 
of the atropine may be felt even in long neglected cases, while the 
proportion of recoveries after operative treatment is the same whether 
the operation is done the third day or in the second week after the first 
symptoms. Even in desperate conditions he states that the atropine 
should be injected to improve the heart action and circulation, and to 
arrest vomiting while stimulating peristalsis. If symptoms of severe 
intoxication develop, morphine should be given as an antidote to the 
atropine. My experience has not been as brilliant as Schulz reports, 
although I have seen it do much good in individual cases. In slight 
cases it is often successful. 

Many cases have been recorded as helped by the use of pituitrin. 
Thig seems particularly of value in the case in which the blood 
pressure has dropped. Bidwell reports the use of pituitrin in laparo- 
tomy cases. Beginning 12 hours after the operation he gives 4% cubic 
centimeter every four hours for three days intramuscularly and from 
his results he considers it evident that pituitrin has a very marked 
effect on the muscular coats of the bowels and that it is able to over- 
come the temporary paralysis due to their exposure at the time of 
operation. He claims that all patients passed flatus freely within a 
few hours of the first injection and were free from abdominal pain or 
distention. It is well when pituitrin is to be used to give it intra- 
venously, preferably in the median-cephalic vein. For this purpose 
Y, cubic centimeter of pituitrin is slowly injected and when it is going 
to be efficient, results are noted within a few moments, I have used 
it a number of times and have found no fatal effects from its use as has 
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been reported with hormonal. My experience has been that if it does 
not work, it does no harm, 

Taking a case in which bona fide mechanical intestinal obstruction 
and peritonitis have been excluded, one of the very best ‘methods of 
treatment is trans-intestinal lavage with a hypertonic solution. 
Recently my associates and myself have employed it with the idea 
in view to favorably influence the main situation of the adynemia— 
namely the small intestine. While it was not successful in all in- 
stances, in the vast majority within an hour after the solution was 
run into the small intestine a complete flushing of the bowel had 
occurred, and in a few hours the patient was entirely over the condi- 
tion. Altogether 26 cases have been treated, all of them moderate 
or severe in degree. Of these but three died. Two of these were cases 
of peritonitis which were not diagnosable excepting at autopsy ; one 
was a case of bona fide mechanical obstruction due to long masses of 
flaccid exudate. It is quite remarkable how quickly the picture of a 
serious case will change when trans-intestinal lavage has been success- 
ful. It is well here that the solution be warmer than usually employed 
—namely from 110° to 120° F. It is important that before the duo- 
denal tuhe can be introduced into the duodenum that the stomach be 
washed clear of its content. By the use of a Jutte tube not much 
if any peristalsis is required to carry the tip into the duodenum, 
posture alone being efficient. 

Various authors have advised the use of massage and electrical 
treatments. One, Dieffenbach,?4 suggested the use of the galvanic 
current from 10 to 15 milliamperes, one pole being in the rectum with 
the positive pole placed over the right hypogastrium. I have had no 
experience with depending upon an electrical method of treatment 
alone, or in fact, any electrical treatment as a part of the other 
measures employed in a case. 

An important item of treatment is the postural method. The half 
sitting position or lying fat with the head of the bed blocked up has 
been advised for the type of dilatation which accompanied pneumonia 
when the cardiac and respiratory symptoms are marked. This posture 
relieves the pressure in the lower side and in that way relieves the 
embarrassment on the heart's action and the frequency of respiration. 
In the post-operative cases it seems logical to suppose that while re. | 
lieving the pressure on the diaphragm would serve to Some purpose 
in so far as the chest is concerned, and even favor downward drainage 
from the stomach, at the same time it would also increase the danger 
of lower position of the small intestine and thus increase the element 
of mechanical obstruction upon the duodenum. For this reason, eleva. 
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tion of the foot end of the bed has been advised. Others have favored 
the side position, usually the 1ight, to encourage drainage of the 
stomach, and some even—notably Schnitzeler—have employed the 
prone position with abdomen down. 

Summarizing the measures of treatment above mentioued, the 
following may be stated: 

Begin the treatment as quickly as possible by washing out the 
stomach with a warm solution. If there is much accumulation, wash 
again in an hour, and effort should then be made to carry out a 
syiccessful trans-intestinal lavage. In the meantime a douse of physos- 
tigmine salicylate may be given, atropine or pituitrin the second time. 
but these two not employed in the third hour. If the duodenal lavage 
is not successful, effort should be made to get the bowels to move by 
medicated enema, in which there is dissolved about 30 grams (1 oz.) 
of pulverized alum in addition to Epsom salts, oxgall and perhaps 
turpentine, Of late with me a much more efficacious type of medi- 
cated enema is one consisting of equal parts of milk and molasses. 
The stomach should be washed again, and if it is found that secretions 
accumulate fast, the continuous drainage method of the author is 
advised. If the bowels did not move after the cutaneous intravenous 
administration and the trans-intestinal lavage and medicated enema, 
one would have to resort entirely to frequent washings of the stomach 
and withholding foods by mouth and by rectum. After a few hours 
effort should again be made to get the bowels to move by the above 
mentioned procedure, and in that way with sustaining measures, such 
as keeping the patient warm, giving hypodermic injections of strych- 
nine, brandy, etc. a few hours go by. If then there is no bowel clear- 
ing within twenty-four to thirty-six hours, the patient should be pre- 
pired for operation, On entering the abdomen note should be made 
«s to whether we are really dealing with paralytic ileus, or an intes- 
tinal obstruction due to mechanical means, or a peritonitis. The 
iindings would dictate as to the proper surgical procedure. If it is a 
paralytic case, to me, a drainage tube and insertion into the gut 
are called for. Then the incision depends somewhat upon the site of 
the incision of the original operation, under which circumstances the 
first incision may be used for the entrance into the abdomen. If 
such is not feasible the choice of the location is in the median line 
midway between the umbilicus and the symphysis pubis, for in this 
region a loop of the intestine near the lower end of the jejumum or 
the beginning of the ileum can be most readily picked up. The 
operator will select a point in the small intestine approximately 
midway between the pyloric end of the stomach and the ileocecal 
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valve. For more on the surgical treatment the reader is referred to 
works on surgery. But it must be remembered that any surgical 
method of treatment is attended with grave danger and should be 
resorted to only after every effort by medicinal means has proven 
futile. But it is apparently indicated in extreme cases in which death 
seems impending, as sometimes occurs in paralytic jleus or in ileus 
due to perforative peritonitis, or in ileus due to diseased conditions 
of the spinal column, producing a paralyzed state of the intestines. 


CHRONIC DIARRHEA. 


Diarrhea due to colitis of the catarrhal and ulcerative type. 
dysentery due to the various forms of dysentery bacillus, the amebic. 
luetic, cancerous and tubercular forms are treated elsewhere in this 
volume. In this connection only the gastrogenic, neurogenic, dietetic, 
simple bacillary, and that due to colonic stasis and glandular disturb- 
ance will be considered. 

Gastrogenic.—This form of diarrhea is that found in cases of 
achylia gastrica in which the test-meal shows no free acid, and the 
total acidity is 10 or under. The condition is considered more exten- 
sively in my volume on Diseases of the Stomach. It is a question in 
my mind whether every true achylia gastrica case is not definitely 
one of atrophic gastritis. Being careful to eliminate instances in 
which the psychic effect of test-meal extraction may have had to do 
with there being no gastric secretion, and those in which there was 
no gastric secretion for a limited time because of certain constitutional 
disorders, the study of such cases as may be termed true achylia 
gastrica correspond so closely to those of atrophic gastritis that I 
question that a term like achylia gastrica should be continued in the 
momenclature. There are some neurogenic cases in which an ab- 
sence of gastric juice secretion persists for a length of time, and while 
these may be termed achylia gastrica they might better be included 
in the neurogenic group. It is a mistake in medicine merely to 
classify cases on the presence of a symptom, because considerations of 
pathology are liable to be neglected. The old premises of pathologic 
classification which have stood the test of time are as true today as 
when first advanced, and this is the safest and best in abdominal 
work. This point is important because I doubt that diarrhea is 
an accompaniment of failure of gastric digestion. One of the great 
factors against it is that only a fourth of the cases of persistent ab- 
sence of secretion in the stomach have diarrhea as a Symptom. 
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In my opinion achylia is a very common accompaniment to 
diarrhea, and there is in each instance of the so-called achylia gastrica 
a direct exciting cause. What may he termed cases of distinct achylia 
gastrica are those with definite catarrhal colitis, and the absence of 
gastric juice secretion seems to be a symptom of the trouble in the 
colon. Here the treatment of colitic condition usually benefits the 
stomach. Such a colitis is seen most clearly in elderly people, when 
it is of the atrophic form, and there is liable to he associated with 
it chronic disease of the pancreas; in which perhaps the interference 
with pancreatic secretion is a far more important factor in the pro- 
duction of the diarrhea than is the absence of gastric secretion. 
Carefully studied cases of achylia gastrica discloses such conditions 
as tuberculosis, atrophic gastritis, chronic disease of the pancreas, 
malignant disease, parasitic disorders of the bowel, and others. Before 
a diagnosis of achylia gastrica be made, and it is better that it never 
should be, a careful search should be instituted as to the cause of 
the absence of gastric juice secretion. Such causes are usually found. 
If they are not found, then we may consider that we are dealing 
with a cause bound up in the mysteries of the nervous system and © 
innervation affecting secretion and motility. 

The treatment, therefore, would be the treatment for the cause 
and since these causes are variable, it need not be entered into -here. 
It may be said, however, that to control the diarrheal symptom in a 
temporary way massive doses of tannigen, giving 5 grains every hour 
day and night, for several days, has been beneficial. A starch and 
vegetable diet, with alkalies and pancreatic extract is often helpful. . 

Neurogenic.—While neurotic conditions as an explanation of 
chronic diarrhea are not satisfactory they are seen from time to time. 
One needs but the experience of examining medical students for de- 
gree or for hospital positions to note that the toilet, as well as the 
urinal, is excessively over-worked by some of the students during 
the time that the examinations are on. I have had students with 
whom so many movements of the bowels took place they could not 
complete their examination on that day or without some medical 
assistance. Of course, these are individuals of nervous temperament 
in whom the nervous system becomes easily irritated. In practice, 
however, it is well not to jump too quickly to neurogenic causes for 
a chronic diarrhea. For an acute diarrhea perhaps, but for a chronic 
rarely is it the cause, because it stands to reason that an exaggerated 
emotional state can not persist long enough to keep up an abnormal 
peristaltic activity of the colon for weeks and months of a diarrhea. 
Nothnagel and Peyer?5 report instances of chronic nervous diarrhea. 
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Some persons will be attacked with gurgling, abdominal pain. 
tenesmus, and diarrhea as soon as they find they can secure no access 
to a water-closet, or are locked up in a train for several hours. It 
should be understood here that such a case is one of psychasthenia, 
and the treatment belongs to the treatment for that. 

Cases have been described of tabes, or intestinal crises, which 
had diarrhea as a manifestation, or as a reflex from some uterine con- 
dition or pregnancy, in which it was assumed by Condio that diarrhea 
takes the place of vomiting. Nervous diarrhea has also been attributed 
to excessive smoking, and I have seen several cases of this type. 1 
have also seen it as an hysterical manifestation which existed for 
some time. One must remember in this connection that there is a 
very close association between the colon and the nervous system, 
particularly the emotional sphere of the brain. In a large gastro- 
intestinal practice one not uncommonly sees a case, usually in a 
woman of the nervous type, wherein there is a run Of several weeks 
of diarrhea that can only be controlled by rest in bed, and treating the 
case along neurological lines. It must*be assumed in them that this 
is of the neurogenic type, and may even be classed as chronic. How- 
ever, even here, careful administration of glandular therapy often 
brings about most striking results for control of the attacks, and 
even for their prevention. 

Dietetic.—As is well known, certain articles of diet may produce 
diarrheal evacuation, such as fresh fruit, cucumbers, pickles, cabbage, 
turnips, beets, etc. In patients of rare susceptibility, milk produces 
diarrhea in some while in others it constipates. Excess of food or too 
great ingestion of water or beer with the food may prevent gastric 
digestion and in that way bring on a diarrhea. An intestinal fermen- 
tation or putrefaction acting as an irritant to the mucous membrane 
of the intestine can likewise cause a diarrhea. The importance of the 
bacteriology of this will be taken up later on in this chapter, Diar- 
rhea may be associated with constipation, due simply to the bowel 
content remaining in the canal too long and acting as a local irritant. 
and in that way bringing on a succession of fluid movements accom- 
panied by colicky pains, bloating, and the development of more or 
less offensive gases, such as sulphuric and hydrogen. 


When one considers the various types; all the way from those 


who are obstinately constipated, to those whose bowels move too 
frequently from articles of diet which to the obstinately constipated 
would cause no symptoms, a very diverse picture, even when 00 
pathology is present. is met with. There are individuals susceptible 
to certain foods in whom the bowels usually move normally, but if 
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they partake of these foods too frequent movements of the bowels 
take place. These food substances act as an irritant to the mucous 
membrane, producing hyperperistalsis, with an increase in the secre- 
tion thrown into the gut. Ofttimes such a patient can tell you what 
foods produce the looseness of bowels. This is generally accom- 
panied by more or less local disturbance in the abdomen. At times, 
however, the individual’s attention has not been directed to any 
special types of food—simply the history of diarrhea being present. 
With such, when the diarrhea attacks have been frequent, it has been 
a@ practice with me to test the reactions to food anaphylaxis, using the 
vaccination method and observing the reactions. Not a few times 
foods which were least expected to be irritating to the intestinal canal 
were found to be the offending factors, and which when removed from 
the diet caused a subsidence of the diarrhea’ These vary so greatly 
that they cannot be classed in any group, but usually they are found 
in the cereal or vegetable group, the proteins of which would be ana- 
Phylactic to that individual. There are many in whom the food factor 
itself is not as important as the bacteriology of the gut, namely that 
the food plus the bacteriology is the combined factor producing irrita- 
tion of the intestinal content. These will be entered into in the next 
section of this chapter. Of course, when certain articles of food defi- 
mitely produce a diarrhea they should be eliminated. 
Simple Bacillary Diarrhea—The finding of the gas bacillus 
CBacillus aérogenes capsulatus) in excessive numbers in the feces of 
Patients suffering from attacks of acute diarrhea is a fact substantiated 
mt the present time by a considerable number of observations. It is 
mmy opinion that in not a few cases of diarrhea, the gas bacillus and 
the Gram-positive diplococcus, present in large numbers in the in- 
testinal canal, can cause a condition of chronic diarrhea by the pro- 
duction of a hypertrophic colitis with more or less spasm and general 
&Eitation in the colon. 
This type of diarrhea is best seen in infants, although it is not 
®2mcCommon in the adult. Usually the history is an acute one, the 
rrhea being over in three to seven days. In such an acute case, the 
©PEiset may be by a chill followed by vomiting and malaise. The 
a Tmiperature may rise for three or four days, a temperature from 
F. * to 103° being noted, this usually becoming normal on about the 
“>urth or fifth day. Movements are usually frequent and as many as 
or fifteen a day, and with the substance of the diarrhea more or 
& mucus is seen. Such an attack may he followed by more or less 
Seness or diarrheal tendency. The streptococcus in the intestine 
‘y bring on a diarrhea, and possibly is the causation and contin- 
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uance of some cases of chronic colitis. Such cases of simple bacillary 
diarrhea of the acute and chronic types present themselves as a colitis. 
This catarrhal condition of the intestinal membrane is doubtless a 
factor in keeping up the diarrhea and could be independent of any 
special infection or fermentation of the food content which may occur. 
However, there are instances of infection of the intestinal content in 
which the intestinal mucous membrane is not enough changed to 
warrant the diagnosis of a colitis but in which a chronic diarrheal 
condition exists, the gas bacillus producing a fermentation and the 
production of butyric and other organic acids being the main factor 
to be controlled. I feel that this is no longer ‘ ‘merely speculation” as 
Kendall?® has suggested, because I have met with it so often and had 
such striking results when the infection was under control, as to 
prove it the cause of a chronic diarrhea, even if it is not well known 
in the medical profession. I doubt that the colon bacillus is ever 
factor, either primarily or secondarily. In marked B. coli infections of 
the gut, as a rule, the mucous membrane is dry and an obstinate 
constipation exists, instead of it being wet, moist and hypertrophic 
with a tendency to looseness of the bowels. 

In my experience the buttermilk diet as suggested by Kendall is 
efficacious to a certain extent and perfectly so in the acute case; in 
the chronic case the best form of diet is one that is high in protein 
and in which the carbohydrates and fats are in negative amounts. 
With a high protein diet such as eggs and water, or like the one 
following. which is a better balanced diet, and in which there is very 
little or no starch and sugar substances for the gas bacillus to grow 
and feed upon, much better results are accomplished than with the 
buttermilk diet: 


This diet is a temporary one. Take mostly meats—all forms of beef with the 
exception of cuts from the shoulder, kidneys, and liver. The same is true of lamb. 

These meats should be fresh and taken in a broiled or roasted state. Mutton 
is permissible but no pork nor veal. 

Any kind of fish, broiled, roasted or boiled, may be taken with the exception 
of shad roe and shell fish. 

One may cat eggs in any form. 

Any form of cooked, fresh vegetables that are green, such as spinach, beet 
tops, celery, etc., and any of the salads with French dressing very low in vinegar. 
may be taken. 

Butter and whole milk are allowed, together with any form of simple chees 
of the cream variety, such as Philadelphia, Netfchatel, ete. 

Eat as much gelatin foods as possible. 

Oatmeal and rolled oats are allowed. 

One may have breads or crackers made of gluten or rye flour. 

Lentils and dried peas are permissible. 
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There is no objection to an occasional orange, pineapple or strawberries. 
The best drink would be chocolate aud cocoa. 
All kinds of fermented milks may be taken—such as Kumyss, ree etc. 


Medically, the condition requires alkalies, either by the admin- 
istration of bicarbonate of soda or bismuth subcarbonate by mouth, or 
by bicarbonate of soda enemata, using about two tablespoonfuls of 
bicarbonate of soda to two quarts of warm water. The use of peroxide 
and water enemata (1 to 2 ounces to 2 quarts), or an enema of per- 
manganate of soda solution, answers a good purpose here. 

Colonic *Stasis—A definite group or groups of cases complaining 
of diarrhea may, with modern methods of diagnosis, especially the 
Roentgen rays and sigmoidoscope, be found to have an underlying 
colonic stasis. What is interesting in these individuals is that 
although they will have apparently normal movements, a consid- 
erable portion of the stool will consist of small balls (spastic feces), 
and an examination of the sigmoid in spite of several previous move- 
ments during the morning shows a considerable filling of well formed: 
feces in the form of these balls. Some of these cases are attended by 
an abnormal tightening of the sphincter muscle, with or without 
irritable fissures or hemorrhoids. Others again will show a distinct 
fecal impaction, and fluorascopic or Roentgenographic examination 
shows a dilated colon with a passage through a portion of the impacted 
area. This type of stasis constipation is seen time and time again, 
particularly in corpulent people. We have also a type of diarrhea in 
people with a dilated cecum due to long-standing chronic intestinal 
putrefaction. Such a cecum may have a stasis, retaining its content 
an abnormal time, permitting fermentative processes to be set up, 
giving rise to intermittent or persistent diarrhea. 

All of such cases are treated best by considering them as con- 
stipated and being given an anti-constipation diet in which the amount 
of cellulose and roughage is high, and bran, agar, prunes, and other 
food substances are taken at regular intervals during the day to 
accomplish this. Of course, where there is a chronic excessive in- 
testinal putrefaction or fermentation the case would require individ- 
ual treatment both as to diet and vaccine. This depends upon the 
bacteriological findings of the stool examination. 

Glandular Disturbance.—Not a few people who have chronic 
diarrhea have distinct evidences of hyperthyroidism, even definite 
exophthalmic goiter. We deal here simply with a hyperperistalsis 
without failure of gastric or intestinal digestion, without colitis and 
without stasis, Many cases of diarrhea in a neurotic subject have 
their origin in a disturbance of the thyroid function. Careful search 
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should be made for the characteristic signs associated with the hyper- 
function of this gland. Vagatonia comes in here to account for some 
of the cases. 

Chronic Pancreatitis—Any condition which causes a diminution 
or an absence of secretion from the pancreas is liable to be attended by 
large, soft, fatty stools, and may be not always associated with 
diarrhea. Sometimes a glycosuria with a high degree of intestinal 
putrefaction and colitis are present with deficient pancreatic secretion. 

There is some question as to whether a distinct interference with 
the secretion of the pancreas can cause a diarrhea. My belief is that 
it can in a few instances, because I have given pancreatic substance, 
usually in the form of food, uncooked, and found that the diarrhea 
was perfectly controllable. 

Roberts,?7 in a clinical study of chronic diarrhea believed that 
five of his cases were due to an incipient form of Addison’s disease 
characterized by a marked secondary anemia with high leucocyte 
count, disproportionate loss of flesh and strength, low blood pressure. 
and a slight general bronzing of the skin without definite changes 
in the mucous membrane. In three of his cases excellent results 
were secured by the use over a long period of nucleoprotein of the 
adrenal, although other forms of that gland failed to have any effect 
upon the diarrhea. 


ENTEROGENIC CYANOSIS. 


This was first described by Stokvis*8 in a patient who suffered 
from severe enteritis with pronounced cyanosis of the skin and visible 
mucous membranes, together with a swelling of the terminal phalan- 
ges. Spectroscopic examination of the blood shows a black band in the 
red, the blood containing either methemoglobin or sulphemoglobin. 
These were due to poisonous substances formed in the intestine which 
transformed part of the hemoglobin into methemoglobin. Talma*" and 
Van der ergh*® have reported cases, the latter being due to sulph- 
emoglobin from sulphid hydrogen in the blood absorbed from the 
intestine. 

Several cases of sulphemoglobinemia have been associated with 
obstinate constipation, the relief of which has been followed by im- 
provement. 

It is a well-known fact that methemoglobin results from drag 
poisoning, such as large quantities of hismuth subnitrate, or from 
intoxication due to absorption of nitrites from the intestine in chronic 
diarrhea. Sulphemoglobin seems to he associated with chronic con- 
stipation, the results of hyperformation or hyperabsorption of sul- 
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phurated hydrogen, or of the presence of an abnormal reducing agent 
in the blood, acting with a small trace of sulphurated hydrogen. 
Stifel has recently reported a case due to nitro-benzine poisoning from 
shoe dye. 

For the diagnosis of this condition a spectroscopic examination 
of the blood is necessary. Without this it might be suggested by the 
presence of abdominal symptoms plus a marked status of cyanosis 
of the skin and mucous membrane. 

Very little is known about the condition. The wisest method of 
treatment is prompt purgation, withholding foods as long as possible, 
and then to restrict the proteins, using milk, purgatives, enteroclysis, 
and the general treatment for. sustaining vitality. 


ENTERALGIA 
(Intestinal Colic). 


In a way it is an unfortunate thing that the term enteralgia has 
ever been used in connection with medicine. It merely means a pain 
that may originate from inflammation of the intestinal wall or the 
peritoneal coat, or a colic. It is only a symptom, and,should never 
be used as a diagnosis in any way. 

It is caused by any of the organic lesions of the intestine, excess in 
or improper articles of food, cold drinks, substances causing marked 
gas formations, fecal accumulation, intestinal worms, foreign bodies, 
gall-stones, large quantities of mucus as in mucus colic, colds, gout, 
exposure to wet, ulcers, internal strangulatian of the bowels, stenosis, 
purgatives, lead and copper poisoning. 

It therefore must be plain that the diagnosis should be that of the 
causative condition of the enteralgia, and the treatment likewise is 
based on the cause. 

The author thinks it is unwise to enter into a discussion of the 
treatment of enteralgia because such suggestions as might be made 
may be applied to a case of acute appendicitis, volvulus or some other 
serious condition. 


INTESTINAL SAND. 


The first case of intestinal sand was reported by Laboulbene®! in 
1873. He described a sandy substance in the feces resembling brown 
or yellow sand, which he believed was of vegetable origin. Since that 
time numerous cases have been reported which had more or less 
association with clinical manifestations, and attempts have been made 
to show that the sand was a part of various forms of diathesis, Re- 
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cently Myer and Cook#? studied the literature, and came to the 
clusion that intestinal sand was not a part of any clinical entity 
that, in their own case, it resulted from bananas. They found 
after eating bananas, sand invariably appeared in the feces | 
twenty-four hours, and often it continued for several days, I ' 
seen one case wherein three or four bananas would cause an ov 
of intestinal sand amounting to two or three tablespoonfuls. 

grains are often found in chains, These chains correspond in arra 


ment and shape to the cylindrical cells in the milk-ducts of t 
banana. These cells contained highly refractive resin balls or mas 
which were suspended in a fluid rich in tannin.3% Myer and to 
believed that these resin balls were affected by the secretion of 
stumach and intestine in such a way that the resin was harden 
and an insoluble tannate formed. They were unable. however ” 
reproduce the sand by artificial digestion or by placing the banaa™ 
fecal material. ; 
One not uncommonly meets with sand in stools of patiet 
Usually the quantity is not very great and escapes the observation“ 
the patient. In most of these individuals, however, the presence 0 
the so-called intestinal sand is not due to the eating of bananas. 
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Symptoms.—Attention is drawn to the condition by black or 
round sand-like particles intermittently mixed with the fecal material, 
so that the stool may look peppered. Under the microscope they 
show a small amount of fat in the form of soap, generally a few meat 
fibers, the sand is somewhat heavier than the fecal material, and it 
may be obtained in a pure condition by frequent washing and strain- 
ing through a sieve and decantation. It is impossible to separate the 
sand entirely from the cellulose remains, It has a brown sandy ap- 
pearance and feels gritty between the fingers. 

Talbot*4 examined sand under the microscope and found one 
kind to consist of a colorless variety which resembled calcium or 
magnesium phosphate, and another irregular or oval, sometimes crys- 
talline with rough edges and sometimes smooth. The color varied 
from a light yellow to a beautiful deep claret red. The crystals were 
translucent but not transparent. The grains were hard and brittle, 
and when crushed under the cover-glass, still retained their crystalline 
appearance. There is no doubt that the composition of this sand varies 
in different cases. 

Marquery** found organic matter 72 per cent., inorganic 28 per 
cent. Dieulafoy3® found water, 11.25 per cent.; fecal material, 22.6 
per cent.; phosphoric acid, 17.56 per cent.; calcium 26.22 per cent.; 
magnesium, 14.05 per cent.; silica, 5.68 per cent. Myer and Cook 
found moisture 17 per cent.; organic matter, 95.8 per cent.; nitrogen 
(Kjeldall), 2.5 per cent. The inorganic portion consisted mainly of 
the phosphate of calcium. The sand in Talbot’s case showed the 
following analysis: 


Niitrogerd tiers sietsssiste piefocyaietaw erate sete tere ale ecole claim sree tacieradsests aor 3.0 per cent. 
Total fat. cansatncscanse vet acs ness conan s or ect ere mace 5.0 per cent. 
Aah 5. cst cee iee b... Sle. a eee ee, DER core eens 17.4 per cent. 
Caliuieenen scree tetas ais dee, were cinieisesiatese a telace ousiem rota anete tar ctetaresiete 7.4 per cent. 
Magnesium. iis, <siaact shi tne nce ei seinuadeb nine seoeeee 20 per cent, 
HOSP ACCS coesotsinccieaings inc clucetoaeteun caveats sinareraeristtae ceeeee present. 

Material soluble in alcohol after hydrolysis (resinous) ..... . 140 per cent. 


The patient, who may be quite young, usually complains of diges- 
tive disturbances during which there is a loss of appetite, nausea and 
sometimes vomiting. A child may become cross, irritable and have a 
slight fever. The attacks are usually frequent, coming on in spells, 
varying from one week to three or four months. 

Treatment.—In my opinion this so-called intestinal sand repre- 
sents a status of intestinal toxemia, usually with a low degree of 
enteritis, and sometimes entero-colitis. The treatment for the condi- 
tion is that for the underlying cause, whatever its form. 
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During an attack an enema with a dose of castor oil usually brings 
about a quick recovery from the symptoms. The withholding oi 
banana as a food is not essential because in most of the cases in which 
intestinal sand occurred bananas had not been eaten. 


LEAD COLIC. 


Among workers in white lead factories, plumbers, painters and 
glaziers this disease is common. Accidental poisoning may occur. 
mainly by drinking water which has passed through lead pipes or 
been stored in lead-lined cisterns. Wines and cider which contain 
acids quickly become contaminated in contact with lead. All ages are 
attacked but children are relatively less liable. Usyally the condition 
occurs in the adult between 30 and 40, women being more susceptible 
than men. With women the disease is liable to cause miscarriage. and 
it is rare for a woman working in lead to carry a child to time. It also 
destroys the reproductive powers of men. It can bring about death 
by bringing on encephalopathy, Bright’s disease, cerebral hemorrhage. 
paralysis, phthisis, and various maladies, such as pneumonia, heart 
disease, aneurisms, etc. 

In chronic lead poisoning the metal is found in various organs: 
the muscles are yellow, fatty and fibroid. The nerves present the 
features of a peripheral degenerative neuritis. In the acute jatal 
cases there may be the most intense enterocolitis. 

Symptoms.—The symptoms of the acute form need not concem 
us here. In the chronic type there is a moderate grade of anemia, with 
the constant presence of nucleated red blood-corpuscles even when the 
anemia is of very slight grade. A blue line on the gums (which in my 
experience is more definitely a bluish-gray line) is a valuable indica- 
tion, but not invariably present. The color is due to a precipitation 
of lead in the form of lead sulphide by the action of sulphureted 
hydrogen from the tartar of the teeth. ‘The same may be seen abost 
the anus due to the effect of sulphureted hydrogen gas in the inter 
tine causing a sulphide precipitation. 

The most common of all symptoms of lead poisoning is colt. 
which is often preceded by gastric or intestinal symptoms, particular 
constipation of a severe degree. The pain is usually general in th 
abdomen, the colic paroxysmal, and relieved by pressure. There ma 
be vomiting, and during the attack, as Riegel noted, the pulse is it 
creased in tension and the heart’s action retarded. Attacks of pa® 
with acute diarrhea may recur for weeks or even for three or io 
years, Certain cases with colic may present the features of an act 
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intra-abdominal inflammatory condition and mistakes have often been 
made supposing that an appendicitis or intestinal obstruction existed. 
In this connection it may be recalled that chronic lead poisoning 
should not be diagnosticated on the presence of generalized abdominal 
tenderness and attacks of colic alone. ; 
Lead palsy is present in about half of the cases, the upper limbs 
most frequently affected. However there may be a slow chronic 


Fig. 99.—Bluish gray line at teeth in chronic plumbism. Best 
noted in upper gingival margin, 

paralysis gradually involving the extremities, beginning with the 

classical picture of wrist-drop, The electrical reactions are those of 

lesions of the lower motor segment, and reaction of degeneration in 

its different grades may be present, depending upon the severity of the 

disease. 

The cerebral symptoms are numerous. These are symptoms of 
delusion and maniacal excitement, a transient delirium, attacks of 
unconsciousness, and perhaps convulsions. Optic neuritis or neuro- 
retinitis may occur. Hysterical symptoms occasionally occur in girls. 
Convulsions are not uncommon; arteriosclerosis with contracted kid- 
neys and hypertrophy of the heart are common. 
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Treatment.—l’rophylactic measures should be taken at a 
works, but as a rule, employees are not careful. Cleanliness 
hands and of the finger-nails, frequent bathing, and the use of 
measures of ventilation are in order. In the instance of lea 
local applications of heat may control the abdominal pain, bi 
phine may be required. Difficulty is usually met with in gett 
bowels to move, and often quite drastic measures, togethe 
medicated cnemata, are necessary. lodide of potassium 5 to IC 
(0.3 to 0.6 gm.) three times a day are in order, and an occasiona. 
ing purge of magnesium sulphate should be given. For the 
iron in inorganic form is best. 


TYPHOID AND PARATYPHOID FEVERS. 


It is not the purpose of this volume to go into a complete d 
tion of typhoid fever, which is a systemic disease, but simply t 
tion the abdominal symptoms ordinarily met with. 

Symptoms.—The abdominal symptoms of typhoid fever 1 
begin about the second week, but may not be present duri1 
entire course of the illness. When present, they consist of diz 
tympanitis and tenderness, the tenderness mostly being located 
region of the ileucecal valve. When they exist in the second 
they usually are aggravated in -the third, at which time perfc 
and hemorrhage may occur. .Along about the fourth week, thi 
rhea stops, the tongue cleans, and the desire for food return 
marked cases the fourth and even the fifth week presents an ager. 
picture of the third, in which instance the abdomen usually be 
more distended. Some cases begin with incessant vomiting anc 
leading to the suspicion of poisoning, or perhaps there is th 
gestion of the presence of appendicitis, but nausea and vomitir 
not common. Diarrhea is present in 20 to 30 per cent., and is di 
to the ulcers than to the associated catarrh, Hemorrhage « 
bowels is a serious complication, occurring in about 7 per cent. 
cases. Meteorism is a frequent symptom, not serious if of mo 
grade. Sepsis is usually of ill omen. Abdominal pain and tend 
are present in three-fifths of the cases, and pain alone in only 
one-third. 

Perforation in typhoid is not uncommon, It is usually ind 
by a sudden sharp pain of increasing tendency, often Paroxyst 
character, with tenderness on pressure and perhaps muscle rij 
A friction sound may be present within a few hours of the onset 
perforation. The picture in the end is that of a general perit: 


LOCOMOTOR ATAXIA. 475 


which, however, may come on without perforation of the bowels due 
to extension from an ulcer or by the rupture of a softened mesentery 
gland. 


PNEUMONIA AND PNEUMOCOCCIC INFECTIONS. 


In these gastro-intestinal symptoms may be present. such as the 
tongue white and furred, and in severe cases when the general condi- 
tion is reduced. it rapidly becomes dry (typhoid tongue). Vomiting 
is not uncommon at the onset, particularly in children; anorexia is the 
rule; constipation is more common than diarrhea. A dangerous 
symptom is meteorism, which is probably due to a ‘myasthenia of the 
intestine from the toxic poisons affecting the nerves in the muscle 
sheath. When present it indicates a marked general toxemia, and 
when present calls for purgation and most active elimination in every 
way. The liver may be depressed or enlarged from an engorged right 
heart or as the result of the infection. 


ADDISON'S DISEASE. 


This disease is due to a fibrocaceous lesion, tubercular in char- 
acter, involving the suprarenal, simple atrophy, interstitial inflam- 
mation of the suprarenal leading to atrophy, or malignant disease. 
Cases of blood extravasation into the suprarenal bodies have been 
reported. as is well known, it is a disease characterized by muscular 
and vascular asthenia, irritability of the stomach, pigmentation of the 
skin, and in well-developed cases is invariably fatal. 

The condition may set in with attacks of nausea and vomiting, 
usually spontaneous in character, a cause not being discoverable. 
More or less anorexia is usually present, and in the end there may 
be pain in the abdomen with retraction, and even features suggestive 
of peritonitis. The gastric symptoms, as a rule are variable through- 
out the course, and when present are the colloquial ones of digestive 
disturbance. The gastric symptoms, however, may be absent, al- 
though attacks of diarrhea are frequent, usually coming on without 
obvious cause. The diagnosis is usually suggested by the presence 
of the pigmentation of the skin and mucous membrane, and perhaps 
the progressive asthenia. 


LOCOMOTOR ATAXIA. 


This condition is characterized by incodrdination of locomotion, 
sensory disturbances, trophic changes and involvement of the special 
senses, particularly the eye. As is well known, it is a wide-spread 
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disease, more frequent in cities than in the country, and is ¢ 
posterior spinal sclerosis. In all probability it is due to syph 

It is not the purpose here to enter into a lengthy descri 
locomotor ataxia, but simply to present the abdominal dist 
not infrequently met with and often mistaken in diagnosis. T 
remarkable sensory disturbance in the tabetic are the crises, w. 
severe paroxysms of pain referred to various viscera in wl 
most common are the gastric and laryngeal. The gastric cri: 
occur early and persist as the most prominent feature. Usua 
are sudden in onset, with a pain of a severe burning and twisti 
in the epigastrium, radiating to the back and behind the stern 
the presence of a seizure, vomiting shortly follows the pain, th: 
independent of food. The attack is usually accompanied by 1 
less of a collapse and shock, pallid skin, sweating, cold extremit 
a small pulse. It being best described as an attack of abc 
angina pectoris. 

In any case presenting itself with abdominal symptoms ir 
there is a long history or one of some weeks or months during 
these may be described as having been acute, care should alw 
taken, even in women, to note if the reflexes are present, v 
optic atrophy exists, the Argyll-Robertson pupil, the Rh« 
symptom, atrophic changes in the skin, and perhaps evidence 
ataxia. 


INTESTINAL HEMORRHAGE, 


The significance of intestinal hemorrhage is in connectio 
the condition producing it, although the hemorrhage may be so 
ing that detinite means for its contol is important irrespective 
cause. Among the conditions in which intestinal hemorrhage i: 
are dysentery, typhoid, yellow fever, malarial poisoning, ule: 
of the intestine (usually the colon from. whatever cause), | 
scurvy, purpura, traumatism. volvulus, intussusception, hemor 
excessive use of laxatives, venous hyperemia due to diseases 
heart, lungs or liver, isolated venous varicosities, arterial anet 
of the intestinal wall, aneurysms in adjacent arteries (such as 
hepatic, from which blood may enter the bile-passages and be 
by the bowel) and after operations. It is met with also in somv 
of pernicious anemia, leukemia, septicemia, icterus, phosphorus | 
ing and erysipelas. 

There may he symptoms of collapse with those of internal | 
rhage, no blood being passed from the reetum for some hours 
ually, however, when the quantity of blood in the bowel is la 
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acts aS an enema or as a laxative and soon makes its appearance. 
Hemorrhage, on the other hand, may be minute, such as is met with in 
cases of ulcer of the stomach, duodenum, or carcinoma in the upper 
levels of the gastro-enteric tract. Here, of course, the blood would 
have to be tested for by chemical means. 

Postoperative gastro-intestinal hemorrhage may be encountered 
after any surgical interference, no matter of what nature, but un- 
questionably it is more prone to occur after an abdominal operation, 
particularly when the interference has been for the relief of some 
lesion of the digestive tract. This means that it must be due on the 
one hand to local factors, such as primary lesions of the digestive 
tract or peritoneum, or on the other hand to general causes such as 
infection, intoxication, or perchance to reflex disturbances. 

Infection, be it localized or general, is the most common etio- 
logical factor, although it may occasionally be difficult to assign the 
respective parts played by septicemia and chloroform poisoning when 
the latter drug has been used as the anesthetic. In point of fact 
chloroform may not only set up hemorrhages in a predisposed soil, 
but it is*likewise quite capable of determining by itself a sanguineous 
dyscrasia with a gastro-intestinal localization. 

The other major etiological factors are traumatic or mechanical 
lesions of the digestive tract, which may or may not be attributable 
to a defective technique, such, for example, as prolonged operative 
maneuvers on the omentum and extensive resections of this viscus. 
The nature and seat of the lesions of the digestive tract are very 
variable, according to the pathogenesis of the hemorrhage. The most 
frequent, however, is a hemorrhagic erosion or deep ulceration almost 
always seated in the gastric or duodenal mucosa. In 25 per cent. 
of autopsies no gastro-intestinal lesion could be discovered. 

The clinical picture of these hemorrhages also varies greatly, and 
the most sagacious medical mind will be quite unable to make a 
diagnosis of the exact mechanism of the hemorrhagic complication 
unless all details of the operative interference and symptoms offered 
by the patient are passed in review, not overlooking the time of the 
appearance of the loss of blood. 

The prognosis of postoperative gastrointestinal hemorrhage is 
subordinated to both the amount of blood lost and the gravity of the 
concomitant symptomatic ensemble. Generally speaking, a very re- 
served prognosis should be made, because out of a total of 249 cases 
reported by Fourdinier, death occurred in 130; in other words, a 
mortality of 52 per cent. Purves found a mortality of 72.5 per cent. 
while Busse came to a mean death rate of 55 per cent. These hemor- 
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rhages especially demand a reserved prognosis when they arise after 
operations not involving the digestive tract, and out of a total of 15 
cases of extra-abdominal operations where this complication occurred 
14 died. In purely abdominal operations the prognosis is less gloomy. 
as out of a total of 74 cases there were 44 deaths, or a mortality of 59 
per cent. In operative work on the digestive tract, the prognosis, al- 
though in itself serious, may be considered as relatively benign, be- 
cause out-of a total of 160 gastro-intestinal operations there were 72 
deaths, or 45 per cent. Simple hernia operations followed by gastro- 
intestinal hemorrhage have given a mean death rate of 40 per cent. 
while in the case of strangulated hernia it is found to be 37 per cent, 
and 50 per cent. in appendicitis. Therefore, according to Sauvé, one 
should separately consider early hemorrhage arising during the first 
four days following the operation, and late hemorrhage occurring after 
the fifth day. In Busse’s statistics there were only 30 deaths out ofa 
total of 56 cases of early hemorrhage, while for late hemorrhage the 
mortality reached nearly 80 per cent. 

Treatment.—In the presence of hemorrhage absolute rest is essen- 
tial, and this rest should be so complete that the patient should not be 
permitted to raise his arm or be moved about in the bed, such as for 
the use of the bed-pan, etc. No foods nor fluids should be allowed by 
mouth and the room should be kept quiet. The best internal hemo- 
static we possess is morphia given in the form of subcutaneous in- 
jection, and the dose should be a full one according to the age of the 
individual. When there is collapse, stimulants should be given, and 
if necessary a hypodermic injection of camphor’in oil. Where the 
circulation has become depleted, the general condition of the patient 
manifesting this distinctly, an injection of salt solution beneath the 
skin or directly into a vein may revive the failing heart, but should 
be done only in case of emergency. The injection of blood serum. 
usually horse serum, is sometimes very efficacious in controlling 
hemorrhage. Various proprietary drugs are used for the purpose of 
controlling hemorrhage, but after a generous experience I question the 
efficacy of any of them, A rectal injection of a 5 per cent. solution of 
gelatin, one liter being injected at the temperature of 122° F. in four 
portions is often of value. Usually it is wise to elevate the foot of 
the bed during the first eight to twenty-four hours and foods by 
mouth should not be given until it is apparent that the hemorrhage 
has ceased. 

Surgical treatment is occasionally indicated, but usually the care 
of the case remains strictly medical. In certain circumstances, prophy- 
lactic measures should be carried out in order to forestall the possible 
occurrence of a post-operative gastro-intestinal loss of blood. 
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CHAPTER XVI. 
Constipation. 


Constipation, like edema or cough, is simply an irregularity of 
function, and therefore a symptom. As a symptom it is the commor 
est disorder of the human being, and much has been written upon the 
subject even in very ancient times. Various opinions as to its impor- 
tance are held by different observers, some believing that it is the 
commonest cause of serious conditions possible to arise in the body, 
others that its importance has been overestimated. 

To the lay mind constipation is the condition of absence of daily 
movements of the bowels. With people who are habitually correct in 
this way there is a passage of feces regularly at about the same time 
each day, the stool in consistency formed in its first part and soft o 
mushy at the end. It may be taken as a rule that a person who has 
regular movements of the bowels at the same time each day, the 
latter part of the stool being mushy or semi-solid, that this individual 
is not constipated, this also holding true in those who have more thas 
one stool a day. An important thing also is that where no constr 
pation exists there is a feeling of complete satisfaction and emptving 
of the rectum after each evacuation. In this connection, however. t 
may be recalled that regular movements of the bowels may exist if 
which only the lower end of a packed left colon is delivered. th 
remaining in the sigmoid flexure and descending colon perhaps 4 
much larger quantity than has been passed. In such instances it mot 
be concluded that constipation exists, and that merely the lower ed 
of the columnar mass had been pushed through because of the pressur 
of a large amount of feces accumulated above. 

The causes of chronic types of constipation are numerous. and 
each instance all possible factors must be carefully investigated. 
if possible, corrected. 

Habits.—There is no doubt about it that. ignorance, laziness i 
false modesty are largely responsible for constipation. By ignora 
1 mean that state or absence of state of mind, found most oftet® 
women, particularly in the younger ones, in which the necessitr * 
importance of regular movements of the bowels has never beet ® 
culcated, and if so, was never believed. It is a well known fat # 
rectal work that common is the male in whom no feces is presett ® 
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the rectum, but such a condition is almost never met with in the 
female. Here, feces in more or less amounts is invariably encountered, 
suggesting most plausibly that women do not attach importance to 
regular movements of the bowels as do men. Then women have a 
fashion or habit of not talking about themselves in these ways, and 
are rarely very observing as to whether the stool passed seems to be a 
complete evacuation or whether that sense of being empty after the 
stool exists. 

By laziness I mean a carelessness in responding to the call of 
Nature, and holding back waiting for a more favorable time and place, 
which if continued long enough will eventually increase the constipa- 
tion rather than be helpful to it. There usually is a complete lack 
in these individuals of any effort to establish a regularity of movement 
of the bowels, and commonly the slightest reason is taken advantage 
of for deferring this act. When one considers that this is more often 
the case among the wealthy than among the working classes, people 
with whom the mode of living and a sedentary life have a bearing. 
together with worry and mental strain having an influence, the impor- 
tance of lazy habits is manifest. In this same connection as a cause 
of chronic constipation may be mentioned false modesty, although it 
has been my observation that of late years women and men are getting 
away from this, usually having the faculty of under some subterfuge 
departing from the company of others long enough to repair to the 
toilet. 

It was my belief at one time that the people who lived in cities, 
because of the more or less artificial existence, were more commonly 
constipated than those who lived in country districts. But in my 
travels about and checking up the subject with populations here and 
there, I have come to the conclusion that there is very little difference. 
Evidently a city person can by regulation so habituate himself that 
he or she can attend to these calls of nature in a satisfactory and 
timely way, and that such constipation as may come from the ab- 
sence of sufficient fresh air and exercise is obviated by the more 
ample diet which the city person can enjoy over his country brother 
and sister. 

Diet.—There is no doubt that faulty diet is largely responsible 
for habitual constipation, or, I might rather say for the regulation of 
the bowels in one who because of sedentary life and otherwise cannot 
live normally. The factors which have to do in bringing this about 
are many. Some people do not eat enough for bulk in the intestines 
to stimulate sufficient peristalsis for evacuation. Others eat too much 
of the kinds of food in which the native proteins predominate, which 
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f : 
have a low stimulation power on the peristalsis. There is | 
about it that bulk of food is necessary for what might bi 
regular daily movements. The use of cane sugar in large q 
is distinctly a constipating factor, and the same may be sai 
bohydrates, and these largely predominate in many diet: 
often individuals are met with who do not take sufficient flu 
course of the day. Water is one of the best intestinal st 
we have, and while excessive drinking is wrong, too little 
is also wrong, because then the emunctories of the body have « 
in carrying on their normal functions. 

Another important factor in the dietetic production 
‘Stipation is eating at irregular times. If one keeps in mind t 
movements of the colon stimulated by the taking of food, the 
tance of stated hours for the taking of meals is brought forwai 
most delicious articles of food are usually the most constipat 
many people do not take sufficient of fruit juices or rough. 
such foods as are high in cellulose accomplish an increase 
and a stimulation of the normal peristalsis. 


ATONY OF THE COLON: DRY COLITIS. 
(Deficient Function.) 


In these conditions constipation is commonly present. Th 
abdomen with perhaps a prolapsed organ in which more or les 
of the right colon or deficiency of haustral contraction in 
exists, comprise a large factor in the constipation cases. To d 
such, careful Roentgenographic observation of the colon n 
made as well as direct observation of the mucous membrane 
rectal dome and perhaps the sigmoid. These conditions are 
found in the indolic and mixed types of chronic excessive in 
putrefaction and in these the constipation is merely Symptom: 
may be said, however, that dry colitis involving the left halt 
colon, the sigmoid and the rectum is commonly secondar 
long-standing chronic constipation, because I have observ: 
when it is possible dietetically and by changing the routine 
to correct the constipation, in the course of three or four mor 
mucous membrane takes on a healthy appearance. 


SPASTIC CONSTIPATION. 
(Hyper-function.) 


There are many cases of constipation due to irregular 
usually found in the left half of the colon. Roentgenographic 
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vations by means of a clysma are necessary to diagnose these. They 
are usually present in cases of saccharo-butyric putrefaction, and 
the constipation there is due to irregular haustral contractions which 
are so hysterical that they anchor the mass rather than propel it 
forward in a normal way. 


FLEXURE DEFECTS. 
(Mal-position.) 


One not uncommonly sees marked constipation in cases which 
have a falling forward of the hepatic flexure, sometimes the flexure 
being so low that it almost occupies the ileocecal region, the ascend- 
ing colon doubling on itself. Marked constipation may also exist 
where there is sharp angulation at the splenic flexure, or where the 
flexure at the ileo-pectineal line is sharply bound down by adhesions 
or a very short mesentery, These angulation cases are further found 
in marked prolapse of the transverse colon, particularly in those in 
which the transverse colon ascribes a V shape in the abdomen. 
In this connection the importance of loops at the splenic flexure or 
in the sigmoid are important as causes of constipation. 


SENILE CONSTIPATION. 
(Exhausted Function.) 


With people who are advanced in years constipation is a common 
factor. Such individuals no longer robust, and deficient in stock of 
vitality, generally living sedentary lives, have a deficiency in not 
only the motor power of the hollow viscera of the abdomen but 
the secretion as well. Careful observation in such individuals of 
the presence of a change in the bacteriology in the gut, which is 
no doubt a factor in the production of constipation with them, should 
be made. 


STRICTURES. 


Strictures, benign and malignant, providing the latter have not 
become ulcerated, are common causes of chronic constipation. Such 
strictures may be due to chronic invagination, tumors without or 
within the gut wall, strictures caused by bands in the peritoneum 
binding down the gut or perhaps bridging across, somewhat occluding 
its lumen. 

Diseases and conditions of the stomach, such as hyperchlorhydria, 
ulcer, cancer, dilatation and achylia gastrica, may cause chronic con- 
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stipation. The same is true in obstruction to the entrance of bi 
the intestine or deficiency of bile, diseases of the heart, lungs, liv 
kidneys which bring on an intestinal hyperemia and congestion 
portal system which may retard the peristalsis. In quite a few d 
diseases of the pancreas constipation is met with, the same! 
true in diabetes, anemia and sclerosis, and also in many disea 
the brain, the spinal cord and of the nervous system. Acute 

conditions are usually accompanied by constipation. 


Fig. 100.—Adhesions of pelvic colon at pelvic loop on left side 
near pelvircctal junction. (Case.) 


What is important in connection with the subject of const! 
is the many cases which are due to rectal causes, It is unfort 
that these are not often enough recognized by medical attea 
because many of them are most amenable to treatment. Among 
may be mentioned the following: 


HYPERTROPHIED O’BIERNE'S SPHINCTER 


Constipation frequently arises from irritation and thicket" 
this band of muscular fibers which is located at the rectos 
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are prevented from reaching the rectum owing to 
persistent contraction of the sphincter as soon as 


Fig. 101—Pelvic colon adhesions with interference with colon 
evacuation. (Case.) 


YPERTROPHIED RECTAL (HOUSTON’S) VALVES. 


ye rectal valves may become hypertrophied as the result of 
c colitis, ulceration, and other affections of the lower bowel, 
hen they do they render rigid the lumen of the gut and prevent 
tes from reaching the anal outlet. Under such circumstances, 
lof fecal matter can often be seen or felt resting on the upper 
cave surface of the valves, 
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Fig. 102.—Rectal constipation due to inflamed hemorrhoids. (Case. 


ig. 103.—Rectal constipation due to rectal atony. 


(Cese.) 


HYPERTROPHIED LEVATORES ANI MUSCLES. 487 


74 hours. (Case.) 


Wy 


degree of rectal constipation. 
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HYPERTROPHIED LEVATORES ANI MUSCLES. 


Several instances of this have been met with in which the muscles 
become irritable or hypertrophied, and then clamp the -fectum later- 
ally, partially or completely blocking the passage. Many times they 
can be felt as thick, rigid bands at the sides of the rectum, about 
two inches above the anus, but in others they become irritable and 
spasmodically contract upon the introduction of the finger. 


HYPERTROPHIED SPHINCTER MUSCLE, 


Owing to the commonness of disease at the anal outlet the 
external sphincter is excited to frequent contractions, in consequence 
of which it often becomes irritable or hypertrophied and interferes 
with or prevents satisfactory defecation. This cause of constipation 
is rather well known among physicians and need not be dilated upon 
further. 


COCCYGEAL DEVIATION. 


According to Gant,! when the lower segments of bone project 
inward they cause rectal irritability and constipation and should be 
removed. Professionally I have seen quite a number of cases of 
forward displacement of the coccyx in whom constipation existed 
but I have never felt satisfied that removal of the coccyx was im- 
portant for removing the constipation. Still it is possible that it 
might be a factor in some cases. 


FOREIGN BODIES. 


There is no doubt that foreign bodies, such as fish bones, may 
become lodged in the bowel or beneath the mucosa and cause con- 
stipation by obstructing the rectum; usually by exciting sphincteric 
contraction. Large bodies are readily removable by the finger or 
by use of the proctoscope with forceps. 


ATONIC RECTAL CONSTIPATION. 


One not uncommonly meets with voluminous rectum, largely 
atonic and sometimes having a caliber as wide as four or five inches. 
In such instances constipation usually exists. It is probably depen. 
dent in part upon the atony in the rectum and in that way interfering 
with the normal rectal reflexes which stimulate the desire and the 


act of defecation. 
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Lastly should be mentioned that there are rectal conditions in 
which constipation is a symptom. Among these anal fissures and 
hemorrhoids, particularly internal, are the most frequently observed. 


DIAGNOSIS. 


In the presence of a history of chronic constipation a search for 
a cause should be engaged in. This may be found in the life custom 
of the individual, his habits or his diet. If not, then a careful X-ray 
examination of the colon should always be made, and it is part of 
my routine, in the presence of a history of chronic constipation that 
an X-ray examination is invariably made. This may or may not 
disclose the cause, but it so commonly does so that it should be the 
routine. In the absence of any definite findings here a careful proc- 
toscopic examination is called for, and when one conducts a practice 
along such lines in connection with this subject, very able work in the 
handling of constipated individuals is accomplishable. 

While constipation might exist to a marked degree in some people 
without the production of any subjective or objective symptoms there 
are many in whom the daily movement of the bowels is essential to 
a state of well being. Quite a few people suffer immediately from 
subjective symptoms on the occasion of a degree of constipation, 
the lighter symptoms of which are sensations of fullness, distention 
and discomfort in the abdomen, at times referred to the stomach, loss 
of appetite, occasional belching, nausea, pyrosis and disagreeable 
taste, coated tongue, and headaches are often present, and with some 
people more or less colicky distress in the abdomen ensues. There 
may be an increase of indican in the urine and quite an elevation 
of temperature. In such individuals fecal masses may be palpable 
in the sigmoid region, As a rule, however, temperature is not present 
excepting when due to some complication such as inflammation, local 
peritonitis, or stercoral ulcer. 


: TREATMENT. 


As was stated in the beginning of this chapter, constipation is a 
symptom, and thus the cause of the constipation stould be searched 
for and treated. With people who are habitually constipated with 
a movement every second or third day, and their general state of 
health good, it might be wiser not to engage in any method of 
treatment. But while the subject of chronic constipation has been 
overdone in its significance in medicine, it yet has an important bear- 
ing in the accomplishment of results possible by treatment, results 
which are favorable to the individual’s health, and ofttimes most 
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If still the bowels do not move, drop the use of the bran, both in 1 
and at breakfast, and substitute a handful or % oz. of finely cut agar-i 
with cream and sugar at breakfast—this may be mixed with a cerea 
cooked with it. 

The foregoing methods you should follow by beginning with th 
adding one thing after the other until the desired result is accomplishe 
become alarmed if the bowels do not move in the beginning, or if a di 
during the time you are on the above additions. 


The use of agar-agar has been resorted to by some prac 
for a considerable number of years for the relief of sym 
constipation, and the question naturally arises as to the type 
in which it will prove most successful. It is in the case i 
by increasing the bulk of the stool and rendering the m 
liable to contract into a firm cylinder the use of agar-agar an. 
good purpose. When the stools are particularly dry so tl 
come away from the patient in hard, lumpy masses, the use 
fluid in the diet, and at times even a liquid diet, the drinkin 
of water, and the use of agar-agar is particularly beneficial. 
agar may be used alone in a one-half ounce quantity in th 
ing, or it may be mixed with cascara sagrada as Adolph : 
suggested (Regulin), the same being taken at bedtime or 
day after meals. When in a suitable case sufficient agar. 
used, the stools are larger, softer, and come away withc 
colicky pains. Sometimes it is of value to use the agar-ag 
jellies or marmalades. A very good practice is to use fin 
agar-agar with shredded wheat biscuit, taken in the mornin 
other way to use agar is to cook it with a certain quantity of c 
the same allowed to cool as jelly, cut into slices and eaten . 
twice during the day with cream. 

Einhorn? suggested the use of agar-agar mixed with var 
testinal drugs, of which the following is a list: 

1. Phenolphthalein-agar. Each level teaspoonful (1 gram) repres 
gram (gr. %) of phenolphthalein. : 

2. Rhubarb-agar. Each teaspoonful represents 1 cubic centimeter 
fluidextractum rhei (U. S, P.). 

3. Calumba-agar. Each teaspoonful represents 2 cubic centimeter: 


fluidextractum calumba (U.S. P.). : 

4. Gambir-agar. Each teaspoonful represents 2 cubic centimeters 
tinctura gambir composita (U. S. P.). 

5. Tannin-agar. Each teaspoonful represents 0.03 gram (gr. %) , 
acid. 

6. Simaruba-agar. Each teaspoonful represents 1 cubic centimete: 
tinctura simarube (U. S. P.). 

7. Myrtill-agar. Each teaspoonful represents 1 cubic centimeter 
tinctura myrtill (U, S. P.). 
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8. Ipecacuanha-agar. Each teaspoonful represents 1 cubic centimeter (m 16) 
tinctura ipecacuanha (U.S. P.), 

9. Sumbul-agar. Each teaspoonful represents 1 cubic centimeter (m 16) 
fluidextractum sumbul (U, S. P.). 


Bran which takes up water is indigestible and therefore it in- 
creases the roughage in the intestinal content and contains some 
intestinal stimulant and often serves to good purpose. It may be 
mixed with shredded wheat biscuit instead of agar, may be cooked in 
various forms of bread or cake, or it may be mixed with other cereals 
such as oatineal or Pettijohn (Pettijohn bran). The following is a 
good formula for bran gems: 

Bran Gems: % teaspoonful of soda, saleratus, dissolved in %4 
cup of hot water. Add, when dissolved, 34 cup of molasses. Then a 
tablespoonful of butter, salt to taste, 2 cups of wheat bran, 1 cup 
of bran meal, 1 cup of milk. Mix all the ingredients together, put in 
muffin pans and bake 45 minutes in a slow oven. 

Baker's yeast, of which I have used Ileischmann’s cakes, serves 
to excellent purpose for chronic constipation with some individuals. 
Why it is we do not know, but I have seen individuals whom no form 
of dieting served to regulate the bowels, there was no organic cause, 
and in whom the use of yeast, taking part of one cake at each meal 
established a regular movement of the bowels which had kept up for a 
number of weeks when the yeast was discontinued, and in several 
cases I am satisfied that the yeast cured the constipation. 

For a long time various preparations of mineral oil have been 
in use for the alleviation of constipation, and while in some instances 
it does excellently, in the majority it is not to be recommended. Oft- 
times the oit comes away without carrying any stool, and we are 
told that in this instance we are giving the oil in too large a 
quantity. It is often true that unless the quantity given is as large 
as is necessary to have the oil appear without feces, the results in 
overcoming the constipation are not efficient. Several years ago, 
even before Lane came out with his propaganda in which the use of 
mineral oil was a feature, I used the soft forms of paraffin, and 1 am 
satished that the results from the soft paraffins were better than with 
the today popular mineral oils. Paraffin is best employed in the form 
of petroleum jelly (vaseline) which is readily taken in the same way 
as mineral oil. The petroleum jelly can be warmed if desired to take 
it in fluid form. Some of my patients do not object to taking it 
when it is somewhat firm. 

Lastly it should be mentioned that prunes cooked with any of 
the “dog sugars” are quite stimulating to peristalsis. For this 
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purpose milk sugar, glucose, or sweetening with honey or molasses 
answers to good purpose. Sometimes the cooking of a few senna 
leaves with the prunes is all that is necessary for just one addition 
to any diet to overcome a moderate degree of constipation. 

Massage.— Various forms of massage have been engaged in to 
overcome constipation. Several of them are well worth while. Some 
individuals by stroking their abdomen when sitting with one hand 
from the caput coli to the hepatic flexure, then along the transverse 
colon, tends to stimulate a movement. [For a long time the use oj a 
three- or five- pound cannon ball rolled well over the abdomen and the 
coils of the colon and small intestine in a spiral manner, the patient in 
a dorsal position, was engaged in. I object to this, as well as all 
forms of mechanical massage which the individual uses himself, be- 
cause it makes them too introspective and self- centered upon the 
condition. Vibratory massage with special attention paid to the sig- 
moid flexure, the seances lasting from about ten to fifteen minutes. 
two or three times a week is often of value. 

Electricity.—Of considerable value is the use of the sinusoidal 
current with a large electrode fore and aft on the abdomen. Various 
other types of current have been employed, sometimes with much 
success, of which perhaps the next notable is the static current de- 
livered in the Morton wave form. 

Exercise.—In my opinion one of the most valuable methods of 
overcoming chronic constipation is the use of regular exercise. Of 
these there are none better than the UL. S. Army setting-up exercises 
engaged in from ten to fifteen minutes each morning. Not a few 
individuals who have been to me have accomplished regular move- 
ment of the bowels by drinking one or two glasses of cold water 
on arising in the morning while engaging in the setting-up exercises. 

Ifirschmann believes that the direct stimulation of the atonic 
sigmoid and rectum by means of mechanical dilatation has, up to 
the present time, given the best results in cases of chronic constipa- 
tion. [le describes a simple pneumatic dilator for accomplishing this 
distention. It consists of a rubber bag with a stem, which is slipped 
over the distal end of a Wales bougie, No. 3-5, this bougie being 
canaled. Compressed air at a low pressure is allowed to enter the 
bag slowly, and distention to any desired extent is produced. <A cut- 
off valve easily regulates the distention. Instead of the compressed 
air apparatus an ordinary atomizer bulb or a small bicycle pump mav 
be used. The patient is placed in the Sims position for the treat- 
ment. This is repeated daily for from five days to a week. When 
defecation approaches the normal, treatments are given on alternate 
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days. The interval is gradually lengthened. He claims marked 
success from this method of treatment. 

Enemata.—Enemata with hot saline solution at 110° to 120° F. for 
fifteen minutes three times a week alone, or combined with electricity 
(rectal method) or with the alternating cold douche, about 60° F., 
may prove of service in very obstinate cases. The soapsuds and 
water enema alone, using from one pint to one and one-half quarts, 
particularly when combined with about 4 ounces of glycerine, is of 
much value particularly when taken in the knee-chest position. This, 
however, is not a method of treatment excepting perhaps in the senile 
cases in which it may be engaged in about three or four times a week. 
Fleiner suggested a method of treatment which consisted of the pour- 
ing into the rectum at night before retiring from four to six ounces 
of olive oil, this being allowed to remain in during the night. By 
doing this a softening of the lower end of the feces takes place and 
usually a movement follows in the morning. My experience with 
olive oil is it is rather expensive and there is no special virtue to olive 
oil anyway, cottonseed oil answering to sufficient purpose. 

In instances of fecal impaction with alarming symptoms the use 
of an enema consisting of equal parts of milk and molasses, the 
quantity being about a pint of each, serves to better purpose to stimu- 
late the evacuation of the bowel than any other form of medicated 
enemata, even those containing Epsom salts, oxgall or turpentine. 

The “high” enema is a misnomer, and should rarely, if ever, be 
attempted. Any one who has had experience with X-ray work knows 
that whatever fluid is put into the lower canal, even when there is 
considerable colonic spasm, in ten or fifteen minutes is in the right 
colon. In my experience enemata should not be much larger than a 
quart. A two-quart enema is a very large one and a three-quart 
enema exceeds the limit of safety. 

Suppositories.—Quite a few individuals, particularly those in 
whom there is no rectal reflex, can be stimulated by the use of a glyc- 
erine or gluten suppository, or a small quantity of warm water con- 
taining one of these substances in solution. 

In addition to the clysma treatment, the use of oil instillations 
into the rectum to overcome the spastic contractions of constipation, 
Soper® suggested the use of magnesium sulphate solution. His con- 
clusions were the following: 

1. Spastic contractures of the lower colon are etiological factors 
in many cases of chronic constipation. 

2. These contractures are the result of disturbances in Meltzer’s 
law of contrary innervation. 
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3. A saturated solution of magnesium sulphate applied locally 
to the contracted segment produces a relaxation. Repeated appli- 
cations finally overcome the spasticity and permit the restoration 
of normal colonic function. ) 

4. Contractures in the rectum and lower sigmoid, with accom- 
panying dilatation of the colon, are found in many cases of post: 
operative abdominal distention. Magnesium sulphate enemata are 
very efficacious in relaxing the contractures and thereby relieving the 
distention and “gas pains.” 

5. Enemata of magnesium sulphate are also very useful in partial 
organic obstructions in the rectum and lower colon, inasmuch as they 
relax accompanying muscular contractures without stimulating 
peristalsis. 

6. Magnesium sulphate solution applied by means of the cotton 
applicator greatly facilitates the introduction of the sigmoidoscope. 

Medication.—It is my rule to use only the most mild laxatives 
and then they are used only in a temporary way. For the spastic 
form with fecal impaction belladonna may be of great value, this 
given as a tincture in large doses, from 10 to 15 minims and pushed 
to three or four times a day so that physiological symptoms are 
apparent. 

Among the mildest laxatives are fluid extract of cascara sagrada, 
the aromatic fluid extract being the most pleasant to take. This may 
be taken in doses of from 4.0 to 8.0 grams, or the dried extract in 
from 0.065 to 0.324, Phenolphthalein in doses of from 1 to 5 grains 
(0.0652-0.324) at bedtime, or even T. I. D. may justify a trial. In 
my belief the combination that comes nearer to a physiological laxa- 
tive is the following tablet which goes by my name: 


EXt,, CASCAFA SAB... oa0in.cong nis olesicrincecines sin tsi rae se cee See Es 
Later Bn) OW RE eB OES ne ct ObddoncMane wiobease soomollS Yeo gr. 
Xt, DEHAGOHND ics seg cccigdas sms cer acces vee sinasitsisas ee Ye gr. 
Strychnia stlph. «2.0... cccccececccrcencccsaseeeeberses Yoo gr. 


Sig.: Take one or two at bedtime. 


The dose of cascara sagrada is just enough to be a mild intestinal 
stimulant; the podophyllin is far short of drastic, and it will be noted 
that the dose of extract of belladonna is small, simply enough to 
relax whatever spasms there may be, the dose of strychnia sulphate 
is small so as to act as a mild intestinal stimulant. I have used the 
above tablets for a number of years in individual cases and believe 
that they are as strong as anyone has any right to permit an individual 
to employ in a steady way, although | am opposed even to them, 
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and rarely use them excepting for one or two doses; excepting per- 
haps in the senile case. 

The author feels that it serves to no advantage to include a long 
list of various purgative tablets or pills, most of which are well known 
to all members of the profession. It may be said, though, that rhu- 
barb is an excellent drug and that the various saline purgatives which 
are resorbed by the stomach and upper intestinal canal and ex- 
creted by the sigmoid and upper rectal mucous membrane, may be 
necessary for a brief period. Jalap belongs to the stronger remedies, 

‘the same being true of castor oil and calomel, the latter two being ex- 
cellent for occasional use. 

Surgery.—It must be remembered by the reader that the writer 
believes that constipation is due to some error and that he is very 
conservative in all matters of surgery. Surgery is never permitted in 
his cases unless there is a definite diagnosis of something seriously 
wrong, and to which constipation is merely one of the symptoms. 
When surgery is indicated it is not for the purpose of relieving the 
constipation, but for the purpose of obviating or alleviating if pos- 
sible some aftliction in the abdomen or rectum. Then he is not at all 
in favor of Lane’s teachings which, while helpful in a few instances, 
are erroneous in by far the greatest majority. Such a thing as doing 
colectomies, partial or complete, because of obstinate constipation or 
auto-intoxication is almost like beheading an individual to cure a 
headache. 

I believe that there are instances of acute flexures or angulations 
of the colon or sigmoid which are important in the causation of con- 
stipation and fecal retention. The term acute is not used in a clinical 
sense but rather in a geometrical. 1 have seen a shortening of the 
mesentery by inflammation or adhesion, or the fixation of the gut 
by adhesions cause angulation which would narrow and even obliter- 
ate the intestinal caliber. Such conditions are sometimes congenital 
in which there is always a history of colic attended afterward by 
constipation and a congestion. One does meet instances where to 
remove constipation repair of defects about the flexures with per- 
haps a marked ptosis of the transverse colon, or an actual angulation 
of the flexures necessitates operative relief. Marked redundency of 
the sigmoid flexure also, and especially where there are years of 
Progressive constipation, may give rise to symptoms varying from 
exaggerated constipation to actual obstruction, although never stran- 
gulation, and not a few of these cases are best relieved by operation. 
Several cases in which a suspension of the sigmoid flexure, trans- 
verse colon, or sigmoid was performed have improved markedly. 

a2 
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Hlowever, when engaged in operative procedure for the purpose oi 
relieving constipation one is embarking on a course the result of which 
is liable to be questionable. ‘he reason for this is there are so 
many other causes for the constipation than perhaps a redundent 
or angulated gut could cause that even when the latter is benefited 
striking results are not brought about. Developmental anomalies is 
certainly at the bottom of many cases of chronic constipation, and 
ptosis is often a factor. The best results from surgery are in those 
cases in which there is a recent acquirement of an active factor. It 
must be remembered that in the various suspension operations that 
while valuable in properly directed cases, they are disappointing in the 
remainder. At best these fixation points are unstable. Of course 
where marked adhesions binding down the gut or other definite factors 
like that exist, constipation as well as all the other symptoms, are 
most benefited by surgery. 

Surgery may be called for in the various rectal causes of con- 
stipation. When the irritability of hypertrophied sphincters exists. 
the irritability of the muscle is due to ulceration or catarrhal in- 
flammation, and much can be done by the application of hot fomen- 
tations to the lower abdomen and the daily injection into the bowel 
of hot oil containing bismuth, or a solution of hydrastis, boric acid. 
etc. When the interval of spasm is of frequent occurrence it can 
often be controlled by small doses of belladonna alone or in com- 
bination with opium. Where the ©'Bierne’s valves are hypertrophied 
to such an extent that the bowel is considerably occluded their dila- 
tation is indicated. This can be done by introducing a large procto- 
scope up to the obstructive point and then passing a Wales’s bougie oi 
proper size through it. Divulsion can also be satisfactorily accom- 
plished by tamponing with a rubber bag distended with air or water 
and left in as long as may be required. In a few cases surgical 
intervention is imperative, the obstruction being relieved by colos- 
tomy, resection of the sphincter, or the making of an anastomosis 
between the sigmoid above and the rectum below. When the [lous 
ton's valves are markedly thickened and rigid nothing short of a 
division will effect a cure. This is easily done by the use of cutting 
clips which divides the valves by pressure necrosis. Usually tke 
valvotomy is followed by an immediate relief. It may be said that 
if the relief is not complete after doing the valvotomy alone and resort 
to the employment of dict, massage, electric or vibratory treatment 
are called for, the operation had not been indicated. I have had two 
cases of hypertrophied levatores ani muscles requiring Operation. and 
in both instances the severing of the attachment of the muscles irom 
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the bony coccyx brought about a cure. Gant has reported a number 
of such cases, some of which I have seen, and the results of the cure 
of the constipation have warranted the operation. 

Sometimes in hypertrophied sphincter muscles a divulsion or 
dividing of the muscle is necessary. The divulsion may be accom- 
plished gradually by the aid of anal dilators or hougies, or quickly 
and forcibly by thoroughly stretching the sphincter with the thumbs 
or index fingers. Forcible divulsion can be performed under either 
local or general anesthesia, of which nitrous oxide gas serves to good 
purpose. There is no objection to producing a temporary paralysis 
of the muscles by stretching, providing care is taken to avoid a 
rupture of the sphincter, an accident always followed by irreparable 
incontinence. 

If in coccygeal deviation it can be concluded that the projection 
of the bone causes rectal irritability and constipation its removal may 
be necessary. Of course all foreign bodies should be removed, and 
atonic rectal constipation may be treated by injections of cold water 
or the slipping into the rectum of small bits of ice, the use of vibra- 
tion, electrical currents known to strengthen the bowel musculature, 
by tamponing the rectum, and other procedures, It is my opinion 
though, once an atonic rectum, if you can judge by the non-diminution 
in the caliber of the rectum, no method of treatment answers any 
curative purpose. 
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CHAPTER XVII. 


Nervous Disorders of Intestines. 


GENERAL REMARKS: In presenting the section on neurological 
conditions affecting the intestines the author feels himself at a dis- 
advantage. This is due to several factors. There is no doubt that in 
the realm of neuroses, neurasthenia and psychasthenia, much per- 
taining to the abdomen is important. and there is further no doubt 
that the practitioner in this field who is a good student of human 
nature and neurology, as well as gastroenterology, has from a neuro- 
logical standpoint much data and information in the understanding of 
functional abdominal conditions. At the same time there is the 
danger, if one studies neurology from the neurologist’s standpoint. 
that certain theoretical conceptions and methods of treatment are en- 
gaged in as a result of over-enthusiasm, and therefore unwarranted 
from a clinical standpoint. ‘Taking it from the general clinical stand- 
point on the other hand, if he is not abreast with more or less know- 
ledge and familiarity with neurological conditions, ofttimes he will 
go astray in assuming certain symptoms as due to organic causes, 
and thus he will be deficient in rendering full service to some patients. 
Then again, on the diagnostic and therapeutic neurological side so 
much has been written, and is believed, on the importance of vagotonic 
and sympatheticotonic states and factors of enducrinoloyy, matters 
that pertain to mental defect, inheritance, irregularities of the Mendel 
law, the yarious views such as Vimswanzer's, Freud's, Janep's, Jel- 
liffe’s, Savill’s, White's. and the physiological theories, that from a 
clinical standpoint one has great difficulty in separating the grain 
from the chaff. The pendulum in medicine usually swings enthwsias- 
ticward. The surgeon views things from a surgical standpoint, the 
medical man from a medical standpoint, and the neurologist usually 
fram a neurological standpoint, any or all of which may be incom- 
plete in the individual case. There is such a maze in this entire 
subject that the attendant is often at wits’ end, even though he may 
have had considerable neurological experience, to know just what to 
do. In cases in which there are organic and other factors complicated 
with neurological ones. when these are sent to neurologists one com- 
monly has the experience that the neurologist views the entire picture - 
from a neurological standpoint and gives advice which is sorrowfully 
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deficient in the way of rendering definite and substantial service to 
the individual. On the other hand, the clinical practitioner rarely has 
the time, the acumen or tendency of mind to “‘wetnurse” a neurotic, 
psychasthenic or neurasthenic individual. The neurological side has 
importance in clinical medicine, and the author will make an effort 
to present it in as practical a way as he is capable of, which he feels 
will be far short of what is required for a general and complete 
understanding of the subject. To the clinician, the suggestion that 
something is neurologically wrong, the patient being out of balance 
with himself or the world comes when after careful search no definite 
reason for the symptomatology can he elicited, and the patient in his 
manner and way hints certain suspicions to the attendant. I desire 
here to state for justice to the patient. that one should carefully 
scrutinize every possibility of physical error before considering the 
case neurological. Only in that way can we obviate the mistakes that 
neurologists make as frequently as anyone, and do the fullest justice 
to the case un hand. 


NEUROSES. 


A neurosis is a mental disorder, disturbing the personality and 
ofttimes bringing on most grievous forms of bodily suffering, pain, 
suffocation, etc. and is due to a pathogenic disturbance in the mind. 
There is generally a history of dreams, mental anguish, a sense of 
depression, and a ¢lose study of the individuals show that they are 
quite out of joint with the world and with themselves, especially so 
because they feel that those around them have no proper conception of 
just how ill they are. 

It comprises one of the most widely spread of disorders, the 
greatest proportion of the cases never coming under medical inspec- 
tion. I have known instances of obsession which has‘existed for 
many years, unknown even to the relatives about the individual. 
When one considers all of the persons in which are seen social mal- 
adjustments, inadaptability, inefficiency, inhibition, incapacity to meet 
necessary situations, abnormal fear of death or of poverty, hopeless- 
ness or even despair, and so on, it must be plain that many neurotics 
are constantly about us. It has been stated that strictly speaking 
neuroses are not diseases in the medical sense at all, but only in the 
social sense, and that neuroses are a result of a conflict between the 
individual and society, whereas other diseases are the result of a 
conflict between the individual and nature. 

It is now known that to understand the neuroses best one must 
have some understanding of the psychoses. A distinction between 
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the neuroses and psychoses is made in the way that in the neuroses 
proper the pathogenic agents are operative at the actual time when 
the symptoms are manifested, whereas in the psychoses, or psy- 
choneuroses, they are psychogenetically determined in the way that 
they have a definite meaning, expressible only in mental terms. In 
this distinction between the two there are so many grades which 
border on the one or the other that it is rare that differentiation can 
be made of as sharp demarkation. The two groups pass one into the 
other, into sub-groups and generalizations. 


NEURASTHENIA. 
(Actual Neuroses.) 


Up to rather recently almost all cases of functional mind de- 
rangement have been classed as neurasthenia. The neurologists claim 
that this is unwise and not truthful as to the subject. The tendency 
now is to classify neurasthenia as an actual neurosis, and in that way 
sharply limiting it. This is explained on the fact that many cases 
are incorrectly diagnosticated as neurasthenia from a non-apprecia- 
tion of the fact that psychoses are often to be seen in practice in a 
mild form, and that the greater number of cases thought to be new- 
rasthenic really belong to the various forms of neurosis, which in 
etiology, pathology, and consequent treatment are quite distinct from 
this. They mention anxiety neurosis, anxiety-hysteria, and obses- 
sional neurosis and suggest that the term neurasthenia be used as an 
enfeeblement or fatigue neurosis, the cardinal symptoms of which 
are mental and physical fatigue. difficulty in concentration of atten- 
tion and application to work, sense of pressure in the head, irritable 
spine, various paresthesias, certain gastrointestinal symptoms, usually 
of the flatulent type, and so on. Therefore neurasthenia is now 
designated as a primary fatigue neurosis, and this is more common 
in the male sex, particularly among those of the intellectual class. 

It is unlikely that heredity plays an important part in its pro- 
duction, although one does see families in which the neurotic feature 
is prominently examplified in more or less of the children, and in 
which one or both parents may be of that type. There is no doubt 
in individuals who have an unstability of their nervous systems that 
various infectious states, such as influenza, typhoid fever, and other 
infectious diseases in which there is a toxic agent, are distinct factors 
in its production, or at least the intensitication of the symptoms. In 
the practice of gastroenterology, meeting with all sorts and kinds of 
individuals. affected in various ways. usually more or less chronically. 


NBURASTHENIA, 503 


with symptoms referable to the gastro-intestinal tract, it is not un- 
common, when a condition has existed in which the subjective symp- 
toms are pronounced or perhaps made more pronounced by the 
mental attitude of the patient, that eventually the individual becomes 
neurotic and even distinctly neurasthenic. The commonest in the 
production of these are chronic states of intestinal toxemia, and at 
least a third of my cases have had experience with neurologists or 
sanitariums of various kinds. 


I am inclined to believe that mental strain and overwork is only 


one of the factors in the bringing out of symptoms in susceptible 
individuals. Where the general condition of the body is functionally 
and organically ‘well, mental strain and overwork if sensibly engaged 
are not commonly factors of importance in the bringing on of these 
conditions. On the other hand, onanism, if only mental, has to do 
with the production of these states, and there is no question that in 
yastro-intestinal practice, it is a factor of some importance in the 
control of unexplainable symptoms. 

Treatment.—As painful as it may be to ) engage in it, conversa- 
tion must be had to find out whether auto-crotic habits, sexual in kind 
are present. If so, advice must be given that these be replaced by 
normal sexual functioning or abstinence. 


Whenever mechanical, functional, or organic derangement of the. 


body can be diagnosticated, these require cardinal attention. Dur- 
ing the time of doing this, hope, encouragement, the winning of con- 
fidence, inspiration of the individual, and all these factors which the 
average medical man unconsciously engages in are at his command. 
The condition may be so marked that rest from work and strain, the 
removal of the individual from the family, all sources of worry or 
excitement, perhaps a change of occupation, the instilling of agree- 
able interests, the use of electricity, building up the general health, 
perhaps recourse to the rest-food method of treatment or that of 
Weir Mitchell would be required. In studying cases that have clinical, 
functional, or organic derangement in whom the neurotic and neuras- 
thenic element is pronounced, what characterizes them is an up and 
down course to end betterment, and in a little while one must take 
them in hand and deal with them gently or firmly as may be re- 
quired, make a few new suggestions and set the premises for the 
time when the next depression sets in. In accomplishing this the 
assistance of a well-meaning, honest, and well-trained neurologist, 
may be called for while some definite condition is being treated, he- 
cause it must be remembered that the end of many of these individ- 
uals, if not skillfully handled, is that of chronic, nervous invalidism. 
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PSYCHONEUROSES. 


The psychoneuroses are best understood in the term hys' 
which our former ideas of hysteria must be modified to includ: 
types of the disorder as well as those that are well known. 

It is well to remember that the apparently unreasonable r 
behavior and attitude of the hysteric when properly inve: 
usually proves to be fully intelligible and well-grounded. S 
dividuals react differently from the normal, sometimes being 
of objects, situations or occurrences that excite no fear in the 
and on the other hand, they may be strikingly unafraid of 
that normally excite anxiety. This sort of condition is due to : 
balance, disturbance of mental equilibrium, and instability th: 
often applied to them. 

Since these individuals have types of mind which reboun 
to worse things in the past rather than the more minor co 
of the present, they usually magnify whatever symptoms thx 
present by their own imagination adding to it. One commor 
the experience of, say, a psychasthenic individual, in whom co 
tion and a marked meteorism existed in whom by some simple 
such as the instillation of oil in the rectum at night, regular 
ments have been brought about, this individual constantly ma 
as time goes on the marvelous cure you have brought about 
condition. In such a person not uncommonly, whatever may 
gastrointestinal malady that had been acquired, the instillation 
into the rectum at night could be a cure-all for whatever mi; 
wrong. 

Treatment.—It is not the purpose of the author, nor is he 
fied, to enter into matters of mental analyses or psychothera 
methods of treatment. It is his belief that what is not accompli 
by the Weir Mitchell treatment is only less so by any of the 
measures. To the original theory of Weir Mitchell, that the « 
nerve cells were starved of nutrition and excess feeding was rec 
rest is added to bring about the best results. While the latt 
factor of importance, it allows also the suggestion possible of 
brought about, mentally in the individual when in bed, and | 
suggestive exercises of the physician on his visits. The hypo 
use of cacodylate of strychnia and glycerophosphate, and the 
use of the malt preparations add much to permanency of resul: 

In the ambulatory case, benefit is brought about by ha 
patients gently but firmly, seeing them frequently enough s 
they think you have an interest in their case, guiding and ac 
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them on various matters of life, the care of themselves, and their 
attitude toward others, and having them feel a complete confidence in 
you as well as you being a haven to which they can come with their 
woes and troubles. 

The author has entered somewhat into a description of these 
conditions, because relatively the number of cases he sees of ab- 
dominal conditions which are .-plainly due only to neuroses, 
neurasthenic or psychasthenic states are few, but he knows that with 
others they, may be common, and that in many of the clinical func- 
tional and organic disorders more or less of these states do exist. 
and unless one is conversant with that side, the fullest justice to these 
individuals may not be accomplishable. The medical profession must 
always remember, that in these people, whatever the malady may be 
and however slight it may be, they always imagine that it is far worse 
than it is, and unless he handles them with this consideration, they 
may become the adherents of any of the fads and fancies of thera- 
peutics religious and otherwise that go to make up the vagaries of 
what by misnomer some call an advanced civilization. There is a 
very large body of apparently normal individuals who are seeking 
relief from conditions which are resident in disturbances in the 
emotional sphere of the brain, and these flitter along through the fads, 
new creeds and fancies, getting solace for the time being and getting 
renewed solace from a new one when they have become satiated with 
an old. 


VAGOTONIA. 


In this connection it may be advisable to present briefly some 
remarks on the condition of disturbance of the vegetable nervous 
system which Eppinger and Hess have drawn attention to. There 
is no doubt in my mind that a diagnosis of vagotonia is sometimes 
warrantable, perhaps more preferable than that of neurosis. It must 
be remembered that there are certain definite symptoms making pos- 
sible the diagnosis of vagotonia in man. 

Relaxation of the zone of Zinn, or stimulation of the ciliary mus- 
cles is evoked by the activity in the autonomic system. When present, 
it causes a sphericity of the lens. It is best discoverable when tonus 
due to a strong autonomic stimulant can overcome the paralytic 
effect upon the iris due to atropine. It is notable that in vagotonic 
individuals a mild spasm of convergence, a kind of convergent 
strabismus, has not infrequently been observed, In these people 
there is usually an increased salivation which is marked after pilo- 
carpine and uncontrulled by atropine. It is believed that the type of 
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heart which shows a bradycardia which changes into tachycardia 
under the influence of atropine must be considered as'a typical mani- 
festation of increased vagus tone. Eppinger and Hess laid consider- 
able stress on bronchial asthma due to a spasm of the bronchial 
musculature and being relieved by atropine and adrenalin as due to an 
over-irritable state of the vagus. 

The stomach phenomena of the vagotonic is rather well under- 
stood. There is a distinct effect upon the tone, peristalsis and secre- 
tion, all being enhanced, and usually controlled by either atropine or 
the suprarenal preparations. 

In the intestine very little is known of the subject of vagotonia 
The functional test of the duodenum and ileum are very difficult and 
can only be followed radiologically, and the secretory and absorption 
activity is ofttimes obscure, usually complicated by the compensatory 
action of the colon. It is believed that autonomic stimuli will cause 
an increase of peristaltic action in the small intestine, and this I have 
seen present in a number of instances. This condition may bring 
about both a diarrhea and constipation. which when one is in doubt is 
always very much enhanced by the use of pilocarpin and relieved by 
atropine or adrenalin. The spastic type of constipation which affects 
more particularly the left side of the colon may be to some extent 
vagotonic in nature. In my opinion, it is more often caused by a 
status of saccharo-butyric toxemia causing an irritative spasm in a 
local way. However, vagotonia may cause the condition, and in such 
cases it is not uncommon that a condition of colitis and membranous 
enteritis also exists. 

Like the clear-cut neurological conditions, vagotonia may be met 
with in combination with other diseases, and in that sense may 
require attention as part of the treatment. 


CHAPTER XVIII. 


Intestinal Parasitic Conditions. 


GENERAL Remarks: With the exception of tapeworms and some 
intestinal round worms, very little was known of intestinal parasites 
until 1838 when Dubini of Italy discovered the hook worm, the blood 
fluke and the dwarf tapeworm as noted by Bilharz in Egypt in 1851, 
and the Chinese human liver fluke by MacConnell in India and Mac- 
Gregor in Mauritius in 1874. The first parasitic protozo6n to be dis- 
covered and recognized as such was the ciliate Balantidium coli as a 
cause of dysentery, which was discovered by Malinsten in 1856. In 
1875 Lésch discovered the dysentery ameba. Other parasites affecting 
the .blood stream and other parts of the human economy were ‘dis- 
covered at various times, but these will not concern us in the work on 
the intestines. Only those which are intestinal in habitat will be 
considered. 

The effects of parasites on their host are almost as numerous and 
as varied as are the kinds of parasites, and vary beside with the 
susceptibility of the individual concerned, his physical condition, and 
complication with other infections. It may be said that the parasitic 
infections damage their host in one or more of three ways. (1) By 
robbing it of foods which have not yet been assimilated and utilized; 
(2) by mechanically injuring the tissues or organs; (3) by the for- 
mation of excretions or toxins which act as poison. Of these three, 
the second and the third are the most important. There is no doubt 
that a natural immunity exists in some people against parasitic in- 
fection, usually exemplified in one or more. The power of the blood 
in vertebrate animals to react against invading organisms or poison 
by producing substances which will destroy them is one of the most 
wonderful adaptations in all the realms of nature, and has no doubt 
been acquired by the vicissitudes which man has passed through in 
the many generations he has populated the globe. Nevertheless, in 
so far as intestinal parasitology is concerned, numerous are the cases 
of infection. In my own practice, intestinal parasites were met with in 
6 per cent. of 5000 private patients, and 11 per cent. of 5000 clinic 
patients. The reason for the disproportion here is that among the 
clinic patients are a number from the rural districts of our country, 
Europe and Asia, whereas the private patients represented more 
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particularly people of much better financial means and city dwellers. 
There is no doubt that among those who live close to the soil the 
incident of intestinal parasite condition is very much enhanced. 
Smithies! reports that among his cases of the Middle West. protozoa 
were met with in 93 instances out of 1000 stool analyses, and regarding 
this he gives the following summary: 


Cases or Protozoic ENTEROCOLITIS IN THREE YEARS. 


Patients with intermittent or chronic diarrhea .............2..s000. & 
Patients without diarrhea ............eceeeeeeeces Hage Rare alecatererspe wie Ae 7 
TORN Cases Cerca tas aits notte eee’ LEARNT Lateise 93 
Patients from south of Springficld, Ill. ........... MAainla alba cs Stans Rete 4 
Patients who had visited in the South ...........ssseseeees Siege me Sba 11 
Patients who had never been in the South ..........c0.ceeececceces 78 
Patients from small towns, rural communities or farms ............ 70 
CY Or” Marge, COWN GWellelS.. icurcss sare: cewie veent eae Soar en as 23 
Patients who had habitually drunken well or shallow river water .... 78 
Patients whose water supply was scemingly good .................. 15 
Patients who were large caters of fresh garden truck, bananas, of 
WINWASHOU. CORE CEUIS en ci5 2 i's sale deissatea tino 9's bce ardaehieisle cata ale 06 


Sistrunk? reports that in the Northwest among patients who had 
never been in southern countries in the feces of 145 patients—35 of 
which were used as controls of the function of the pancreas, leaving 
110—there were 65 instances of intestinal parasites. 

Lyon? reports that in the stools from 163 individuals, 72, or 4 
per cent., were found to harbor one or more kinds of parasites. 
Rosenberger, also from the Fast, reports that in 1280 specimens oi 
stool 92 contained ova or parasites. There are no good statistics 
from the Tropics or South, which is unfortunate, because in these 
climates the incident of intestinal parasites is far more numerous 
than in the North. Roche? reporting from the Salonica war area 
states that in the examination of stools of 893 cases of diarrhea 
and dysentery occurring among the troops of the Salonica area during 
the months of August, September and October, 1916, the following 
were met with: Non-pathogenic amebe were found in 81 cases. and 
amebze which were not identified because of lack of time in 39 cases. 
Entameba histolytica was found in 37 cases; Entameba minuta in 47 
cases. Flagellate protozoa were found in 217 cases divided as fol- 
lows: lamblia intestinalis, 73; Tetramitus mesnili, 90; Trichomonas. 
45; Cercomonas, 9, Coccidia were fund in 18 cases. 

A perusal of past literature shows that while the larger organ- 
isms, like the intestinal worms, have long been regarded as highly 
detrimental. and lately much has Leen learned of the hookworm 
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infection, there is still a debate yoing on as to the noxiousness of 
other forms of parasites. Numerous papers on the pathogenicity or 
non-pathogenicity have appeared in which such parasites as the 
Cercomonas, Trichomonas, Lamblia, Megastoma, Balantidium coli 
are debated upon. The non-pathogenicity articles were the rule some 
years back, the tendency being to consider them as pathogenic in the 
papers of better quality and the work more intensive, and today it 
may be said that in this whole field of work many of these affections 
which have gradually been coming under suspicion have now an ac- 
cumulating mass of evidence proving conclusively that the parasites 
are commonly pathogenic to man. The experience of trained para- 
sitologists in the Tropics where alimentary protozoan infections of 
the body are more common, points distinctly to the importance of 
more intensive study, not only of the possibilities in this field, but an 
enlargement of general medical knowledge on the subject. This is 
true also in the more temperate zones where the largest number of 
the population of the world live, and one needs only to be a practical 
student of these conditions to soon become aware that almost any 
of these parasites are inimical to normal conditions in the intes- 
tinal canal. 

It is a well-known fact that many of these parasites exist in mul- 
tiples of two or more, Sistrunk presents the following which is fairly 
accurate with my experience in the East. He reports from his 65 
cases the following: 


Patients showing: 


Entamebantettatena.oao< sce canna naidanmeecticelen we cas et duate iets tehaiededahe 16 
Britamebar Cole ccc cine cee es sais ssresc steps stelaum aaere An ABR eon sey 11 
Entameba\ histolytica yess oMe. cil tiie Se weceeaaes Was tect weed 
Small ameba and unclassified ameba ...........c.cccccececcevevcnes a2 
Trichomonas RIDtESEIMAlAS wi ercysi\ebssieasctew/spisreie Wale ne aise ere eS inate 
Cercomonas intestinalis .............ccceeseeceeees none Ratetuitevehs wate 9 
OOTY LEST ETAT EE re SB aiplsteitays atasatete alatainge.eve 4 
Strongyloides intestinalis ...............eceeerees Mlolcereteverstrerereidersjerate's 1 
Balantiditim! colt Aun eb vide oleheeeeee etic SEA aA Snr APES | 1 
Ascaris. lumbricoides ............ccscesccsvscoecece ints vival areal BR 1 
Trichocephalus dispar ..........0...ccceceseusesens RCT En ae eres | 


Patients showing the following combinations of parasites: 


E. histolytica and E. tetragena ...............00- einslejuisyp tte te aiaachsta/ anh 
E. histolytica and Lamblia intestinalis ..................000. snaats Ene | 
E. histolytica and Cercomonas intestinalis .......... Rear otin sai ite re | 
E. histolytica and Strongyloides intestinalis ..............c+cceeseece 1 
E, tetragena* aiid small tameba ). 21h5 0) ws ceeoudy, ski die eee 1 
.E, tetragena and Trichomonas intestinalis ..........:.+.es0 Beis eon16 
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E. tetragena, If. coli, and Trichomonas intestinalis ............0.005 2 
E. tetragena, Cercomonas intestinalis and Trichomonas intestinalis ... 1 
E. tetragena, E. coli, Cercomonas intestinalis and Trichomonas intes- 
E, tetragena, Trichomonas intestinalis, Lamblia intestinalis and Ascaris 
MUMBLICOIMES: tts mes he ereescess vucad oShaeeatanveciecaaeactene L 
EskColivand: Trichomonas intestinalis ciiceicscasingecesnlicccccadecencea o 
E. coli, small ameba, Trichomonas intestinalis and Cercomonas intes- 
tnalis esau Ratrcedaw sly cave evita: este MRa/CSeleNIE asa, reieiheuneleeeia soc 
Trichomonas intestinalis and Cercomonas intestinalis ..........0.06. 2 
Trichomonas intestinalis and Lamblia intestinalis ..........0.ee.000.. 1 


The following table shows the number of times each species was 
found in the patients who had never been in the South or Tropics: 


Es sCOl kaccs MaSisde rerenre Nh CMmNeN IN ADR ora Coda Mialiue eta ate Imes a chest napet tO 


E. histolytica ...... ceesemsies Paha Raters Meieraiaiect coe cyera iia eye LATINO: 1 
Pr gtOtEMOalwicra cfolscatsinta’s. waive clei ae sratatein aiorsto ater al arateteicu sre meialersia.s eins Gal & 
Trichomonas intestinalis ...........0.0c0eceeeees Mitantescuectete wicroierr eae Ad, 
Balantidiaum coli. ...cs<iene<c.000. aavegarhe Gk chine cach sie aceeeMettta Ns steltsevere often 8 
Larmblia. intestinalis tasaeen ss 60s cee codecs RB isew SE AP eae 
ASCATISMUMBFICOINES: Sete ec discs cs.cwsateehe i sipeeneaeeroe eters are tiste Ph yt | 
Unclassified: amebe. s.jic;.a% «aces 05a cas os hoes. ceeds dtd eis c Ree. 
Cercomonas: intestinalisnes oic5cc.cogsantareess ifareeoie Pte Apert sic. 


Smithies reporting the coincident infections met with in his cases 
presented the following: 


ComncipENT INFECTIONS. 


Cercomonas with entameba ............... Aah NislolelalefiGele, sie-kicatnine Cem Le, 
Trichomonas with entameba ...............0 DE eisrensiehs sp erete-aie Sieveveyeesee 14 
Cercomonas, trichomonas and entaincba ............... Mata tiertte ete siecesuye, oo: 
Trichomonas and cercomomnas ......... .++++ Riis a aidininisieua: sieteve crevenare eis een 
Cercomonas and lamblia ........ RR a REE artes istbajasueibca¥ailete te) ola, canna 
Cercomonas, trichomonas and lamblia ........ teenie i dees s.aicietat sere 
Trichomonas, cercomonas and megastoma ........s.eececeeecceeeces 
Trichomonas and balantidim ....... Meech saa ajelae) teptlotetsiai6: ¢.c, ci eee, 


It therefore is important to remember that the treatment of many 
of these cases is for more than one of the types of parasites present. 

The intestinal organisms which affect the human intestinal canal 
are divisible into four classes of protozoa. First are those of the 
ameba family, of which the most important is the Ameba histolytica: 
second, from a pathogenic point of view, stand the ciliate balantidium 
coli, which, however, is not common in most parts of the world; third. 
the simple bi-flagellate form such as Bodo, Cercomonas and Prowa-. 
zekia, some of which are probably only accidentally parasitic; and 
fourth, the highly organized multi-flagellate form such as Trichom. 
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Drawings of eggs of intestinal parasites. (Cabot) 
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gnas and Giardia which are very common human parasites and are of 
slinical significance. 

All the protozoa which make their home in the digestive tract 
of animals resemble one another. Nearly all of them secrete for 
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Fig. 106.—Eggs of intestinal parasites (after Cabot) all i 
250 diameters. A, Distoma buski. 8, Ascaris lumbricoides. °C Teas 
trichiura. 1), Dibothriocephalus latus. EF, Tenia solium. F, Tenia sagi- 
mata. G, Uncinaria americana, //, Anchylostoma duodenale. 


‘€mselves resistant transparent cysts which protect them from 
tying up or from the presence of an unfavorable medium, In this 
Ncysted state, intestinal protozoans are able to exist under the 
\nfavorable conditions found outside the body of the host. and are 
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capable of remaining in this state in a sort of torpid condition for 
long periods of time until they gain access to a new host. This 
encysted state follows closely the general biologic law necessary 
for their protection and perpetuation. The cysts of the intestinal 
protozoan are analogous to the resistant eggs of intestinal worms, 
and like worm eggs, their presence in the feces of infected persons 
Serves aS an eaSy means of diagnosis. 

One of the evidences that intestinal parasites excrete toxin is the 
presence of eosinophilia supposed to be for the purpose of destroying 
toxins of the blood, yet some of the leucocytes are apparently for the 
purpose of gathering and destroying bacteria or other foreign cells. 
An increased number of eosinophiles is therefore sufficient reason for 
assuming the presence of toxins for them to destroy, thus they have 
diagnostic significance. The normal number of eosinophiles varies 
from 1 per cent. to 4 per cent. of the total number of leucocytes, and 
in infections with such parasites as trichine, blood flukes, ecchino- 
coccus cysts, etc., nearly always there is a rising to 5 per cent. or 
higher, and in some cases this reaches over 70 per cent. 

In addition to the presence of eggs in the feces and the eosini- 
philia, the following are the most prominent symptoms met with: 
Diarrhea, abdominal pain, distress in the digestive organs, loss oi 
weight, achylia gastrica, anemia, blood in the stools, and fever and 
chills. These are the general symptoms found rather commonly 
through all of the intestinal infections, the special and more classical 
ones connected with individual infection will be mentioned in the 
subdivisions that follow. 


THE AMEBA. 


It is essential to realize that amebic infection of the intestine. 
amebic colitis, cannot be studied from amebic manifestations in other 
parts of the body. For this reason the term, Amebiasis has been 
employed. In the human intestinal canal mainly two forms of en- 
tameba are met with, the Entameba coli, and the Entameba histolytica. 

The Entameba coli is of fairly world-wide distribution and found 
by Schaudinn in 50 per cent. of healthy individuals in West Prussia. 
and Vedder found it in 72 per cent. of Filippino scouts in the Philip- 
pines. In no cases in which it has occurred alone had the carrier 
suffered from dysentery, nor is it possible to cause dysentery symp- 
toms in lower animals by infection with this organism. The Enta- 
meba coli in the active ameboid stage measures about 22 to 38u, 
although it may be smaller. Under ordinary circumstances the ecto 
plasm is not well differentiated from the endoplasm except when 
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pseudopodia are being extruded. The cytoplasm is coarsely vacuu- 
lated and it often contains starch grains, bacteria and other bodies. 
Red blood corpuscles are but rarely seen within it even when present 
in large numbers in the feces. The vacuoles do not pulsate. If stained 
with Lugol's solution a glycogen reaction may be seen. The nucleus is 
eccentric, though in active specimens it may be more central. As a 
rule it contaains an abundance of chromatin peripherally arranged, 
giving the appearance of a well-marked nuclear membrane. In the 
living state this ameba is more porcellaneous in appearance and less 
active than the histolytica, It reproduces by simple division. The 
fully formed cysts measure from 16 to 25 yu. They are larger than 
the cysts of the Entameba histolytica, and they have a well-marked 
double-contoured cyst wall. The encysted stage is found in solid 
feces, the amebic stage in diarrheal motions or after the administra- 
tion of a purgative. Emetine does not cause their disappearance, nor 
do degenerative forms occur after its use as is the case in the amebic 
stage of Entameba histolytica. 

The Entameba histolytica is found in the mucus passed in the 
acute stage of amebic dysentery, and in the body lesions produced 
by its invasion of the tissues. Its size is from 25 to 30u, but in the 
dividing stage it might be larger. It shows fairly active movement 
with the protrusion of pseudopodia, and in a typical specimen, the 
ectoplasm is well developed and easily distinguishable from the 
endoplasm, though at times all distinction may be lost. The endo- 
plasm is fairly homogeneous and not distinctly vacuolated, and may 
contain red blood corpuscles. Ordinary food particles are usually 
absent and it gives occasionally a glycogen reaction with Lugol’s 
solution, although not often. The nucleus in the living organism is 
often only seen with difficulty. The limiting membrane of the 
nucleus is thin or absent, the chromatin is arranged peripherally, and 
it is scanty, the granules being fairly uniform in size. Sometimes 
the chromatin is massed into more or less irregular clumps, The 
nuclear membrane is continued within the nucleus as the lining net- 
work of fibers upon which some very fine granules are seen. At 
the center of the nucleus a granule can usually be distinguished, 
the karyosome, surrounded by a clear area limited by a ring of 
granules which represent the inner limit of the lining network. 
The next state in the life-history of Entameba histolytica is found 
in soft diarrheal stools, and it is probably a saprophytic and pre- 
encysted stage. It is smaller than the fully developed ameba just 
described. There is no definite ectoplasm, the endoplasm contains 
vacuoles. Red blood corpuscles are usually absent. Starch grains 
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and bacteria may be present. Chrumidia are frequently seen in the 
cytoplasm, and the cytoplasm in this often shows a well-marked 
glycogen reaction. This stage is more resistent than the histolytica 
stage. The resting, or encysted stage, is found in the solid feces in 
the intervals between attacks of dysentery, or in altogether latent 
cases in which attacks of dysentery have been entirely wanting. It 
is the most easily recognized form of the Entameba. The minuta 
form is frequently associated with it. The cysts have an average 
diameter of about 11 to 14 4 and are therefore smaller than the 
Entameba coli cysts. Occasionally cysts of 19 ~ diameter may be 
seen. The cyst wall is not so thick nor so well defined as the cyst 
wall of the Entameba coli. At times it may be only definitely seen 
when the contents contract. Chromidial bodies are more constantly 
present. 

Examination of the Feces for Amebe and Their Differential 
Diagnosis.—The material may be examined fresh, or it may be fixed 
and stained. Each method has its advantage. In the fresh specimens 
the live ameba may be seen moving, but for a thorough study of the 
organism, fixed and stained specimens are necessary. I urther, in 
the acute stage of dysentery in which blood-stained slime is passed. 
the parasite is found in the active stage, but Entameba histolytica is 
most easily distinguished from Entameba coli in the encysted form. 
This is seen in the solid feces, and to obtain it no purgative should 
be administered. In soft diarrheal motions and after purgatives. the 
organism appears in the minute form, and this is very hard to dis- 
tinguish from the Jentameba coli. 1n fixation it is most important 
that the specimen should not be allowed to dry. Slime is simply 
spread on a cover-slip and fixed by floating the slip on the fixing solu. 
tion, the best one being an alcohol sublimate solution. In this it is 
allowed to remain from 5 to 15 minutes, then washed in distilled 
water, stained in either alum hematoxylin, if a rapid result be re 
quired, or in iron hematoxylin if full cytological details be needed. 
It is again washed, dehydrated in increasing strengths of alcohol. 
cleared in xylol and mounted in xylol balsam. 

Having obtained the specimen, examination should be begun with 
low power. A warm stage is nut necessary except in Cold weather. 
Ameba and Entameba may exhibit movements, It then becomes 
necessary to distinguish between them. The ordinary saprophytic 
amebz, such as limax, are small, with a nucleus containing a large 
central karyosome surrounded by a small quantity of peripheral 
chromatin, the vacuole being contractile. Their cysts are rare, with 
a thick double contoured membrane often polygonal, and a single 


PLATE LXI 


‘Living Unstained - 

Bs ON pe a i 

fr 8 car, heen fe, eae rug pe 

1@ R @& & ey) et sh 
5 


6 7 


as) 
' fa 


Kage OP 
are a & & 
43 44 
Entamoeba Histolytica, 20-44XS30 


Various forms of Entameba histolytica. 1 to 7. Living unstained amebz, some 
containing red corpuscles. 8 to 19, Shapes successively assumed by an ameba dur- 
ng its movements. 20 to 32. Amebze fixed in alcahal aad perchloride of mercury 
and stained with hematoxylin, 33 to 38. The same showin simple division. 39 to 
44. The reproduction of Entanmeba histolytica by budding off of young forms. 1 to 
19 unuier Zerss D, Oc. 2X220, 20 to 44 under Mz inch, Oc. 2X 530, CRagers. 
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nucleus hard to distinguish. The ameboid stage of flagellates is also 
characterized by its smallness and a large karyosome in the nucleus. 
The size of the Entameba is important; 20 to 304. This distinguishes 
the resting ameba from pus-cells, epithelial cells, etc., and if the 
nucleus can be seen, its relatively small size and ring-shaped arrange- 
ment of chromatin distinguishes it from all bodies excepting a large 
epithelioid cell sometimes seen in mucous stools. The following is a 
short table of the differences between Entameba histolytica and 
Entameba coli: 
AMEBOID STAGE. 


j Entameba Histolytica. Entameba Coli. 
: ae Shes 4 elon ee es 
== ! 
Size | 25 to 30 | 22 to 38m 
Motility Active, lasting some hours. Sluggish. : 
Nucleus Relatively thin nuclear mem-| Nucleus often like a. heavy 
; brane, poverty of chromatin. ring. 
Contents | | Red blood corpuscles very rare. 


Red blood corpuscles common. 


The minuta stage occurs in diarrheal stools, and is hard to dis 
tinguish from Entameba coli. 


ENcystep STAGE. 


Entamebu Histolytica. Entameba Coli, 
Size — | 11 to 144 16 to 25u 
Nuclei Typically four, usually same} Typically eight, may vary in 
size. size. 
Cyst wall Thin. Thick, and double-contoured. 


It must be remembered that sometimes the parasite is not seen 
at the first examination, as its excretion may be intermittent, and 
therefore, if necessary, two or three examinations should be made. 
Further, after an acute attack of dysentery, for a week or two, the 
ameba may appear to be absent, and then cysts begin to appear. A 
mixed infection may also be seen of Entameba histolytica and Enta- 
meba coli. It is not uncommon to find other parasites and cysts 
such as Balantidium, Lamblia, Trichomonas, and other flagellates. 

The behavior of Entameba histolytica outside the body and its 
reaction to chemicals and drugs must now be considered in order to 
elucidate as fully as possible the propagation and treatment of the 
disease. The ameboid active stage is very vulnerable. It cannot 
withstand desiccation, dying within a few hours outside the body. 
The study is best accomplished by means of the iron hematoxylin 
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method of Ieidenhain. The Wright method is also valuable in differ- 
entiating the feces of intestinal amehe. Giemas's stain will also give 
very good results. The characteristic changes in the protoplasm are 
best brought out by Wright’s stain, with which in the case of the 
Entameba coli the endoplasm becomes a dark blue, while the ecto- 
plasm is light blue. In the case of the Entameba histolytica this is 
reversed, the endoplasm being light and the ectoplasm a dark blue. 
The Entameba tetragena, on the other hand, does not stain well with 
Wright’s method. In each case the chromatin of the nucleus stains 
red, the tint being lighter in the Entameba histolytica than with Fnta- 
meba coli or tetragena. With the hematoxylin method, the chromatin 
stains a very dark black, while the protoplasm takes a light grey cvlor- 
ation, and this method is most, valuable for studying the characters of 
the nuclei and their changes during the reproductive stage. In the first 
place, in the active stayes of the organisms the following differences 
are found in the nuclei of the three human species. In the Entameba 
coli the chromatin is abundant, forming a well-defined nuclear mem- 
brane with marked thickened portions projecting from its inner sur- 
face, while in the center is a large mass of chromatin, the karyosome. 
In contrast with the Intameba coli, in the case of the F-entameba his- 
tolytica the nucleus is a much less prominent body with comparatively 
little chromatin, without a well-developed nuclear membrane. and 
with a much smaller central karyosome. The nucleus of the Fnta- 
meba tetragena closely resembles that of ntameba coli in having a 
well-developed chromatin nuclear membrane and a large karvosome. 
The following is a table of differences between the human intes- 
tinal amebz and those of other forms, as given by Rogers: 
Pathology.—The earliest lesions are small red raised dots, which 
may be a little larger than a pin’s head. They are produced by con. 
gestion or even hemorrhage into the mucous membrane over the earl 
exudation into the submucous coat beneath. They are well seen in 
the ascending and transverse colon. As soon as a Slightly larger size 
is reached, a light vellow spot appears in the centre of the darkh 
congested area, due to loss of the epithelial portion of the mucous 
membrane allowing the gelatinous, citron-yellow colored infiltration 
of the submucous coat to appear on the surface, thus producing the 
earliest stage of ulceration. At this time the most marked feature 
is the clevation of the affected patches, causing them to stand up 
like small buttons from the healthy mucous membrane, Sometimes 
these lesions present an oval form, with the long axis across that 
of the bowel. The next stage is an extension of the lesions across 
the long axis of the bowel, the invading ameba Meeting with the 
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least resistance along the course of the blood-vessels encircling the 
gut in the submucous membrane. Once the ulcers have extended round 
the greater part of the bowel in this manner, through extension of the 
exudation into the submucous coat leading to necrosis of the over- 
lying mucous membrane by cutting off its blood-supply and by pres- 
sure, the production of the most advanced lesions is only a matter 
of degree. 

Advanced lesions found in the large gut show a greatly thickened 
bowel wall, being easily felt through the abdominal wall as a sausage- 
shaped mass, and evincing tenderness due to commencing local peri- 
tonitis. Perhaps considerable gangrene would exist in a fatal case. 
Then masses of enormously thickened raised patches of tawny, yellow 
ulceration are present, In severe cases there may be black cobweb- 
like sloughs of mucous membrane, produced by the rapid extension 
of the exudation into the submucous coat, destroying the vitality oi 
large areas of the undermined epithelial layers and causing them to 
be cast off as necrosed portions. 

In the gangrenous form of the disease, the lesions are no longer 
confined to the mucous and submucous coats, but the gelatinous in- 
filtration extends to the muscular layers, separating the fibers and 
causing a softening of the tissues with the final involvement of the 
peritoneum, occasionally with rupture. In the more chronic lesion in 
which there has been a process of healing, the ileum is usually healthy, 
while the cecum shows a large shaggy, yellow ulcerated patch of the 
acute disease. In the ascending colon there may be an area of yellow 
patches with more or less narrowing here and there. There may be 
evidences of puckering of the mucous membrane around large chronic 
ulcers or at the site of completely healed ones. In these cases. 
secondary cirrhosis of the liver may not infrequently be met with. 

A microscopic examination of the early lesion shows a section 
through a small raised amebic ulcer with thé typical tawny yellow 
center, the change noted being an extensive small-celled infiltration 
of the submucous coat, which raises the mucous membrane to form 
the button-like elevation on the inner surface of the bowel wall, and 
separates the muscular from the mucous layer. The mucous mem- 
brane itself is comparatively little damaged as compared with the 
lesions in bacillary dysentery. These lesions in character and extent 
form the seriousness of the infection. 

The commonest complication in amebic disease is abscess of the 
liver. This may be one large abscess or a number of small ones. 
Sometimes these abscesses are met with in cases in which there have 
been little or no dysenteric symptoms during life, but in which, 
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nevertheless, an Entameba histolytica infection exists. The liver is 
generally in an acute hepatitis with enlargement, the blood-vessels en- 


Fig. 107.—Section through an early amebic ulcer of the colon. (Rogers.) 


gorged, and the tissue rather soft and pliable before the abscess 
formation. In the fully-formed abscess there is an irregular cavity, 
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often partially divided up by bands or trabeculz, and containing a 
soft, creamy liquid material, which is usually colored reddish brown 
and looks like anchovy sauce. It may, however, be yellowish. The 
contents are not true pus, but consist of liquefied liver tissue, mixed 
with red hlood corpuscles, some leucocytes, sometimes small masses 
of necrosed liver tissue, ameba, and occasionally Charcot Leyden 
crystals. 

The lung is sometimes affected secondarily to a liver abscess. but 
in care cases an abscess may occur in the lung without there having 
been a previous abscess in the liver. Then, too, a liver abscess may 
rupture through into the lung cavity. These pulmonary abscesses 
are irregular in form. The lung around the cavity is usually con- 
solidated, and edematous fluid may be squeezed out on pressure. Oc- 
casionally there is no definite abscess cavity, the lung at the site of 
the lesion appearing as a boggy infiltrated mass of tissue. 

Amebic infection of the brain occurs as a rare manifestation. 
When this formation is present it is usually found in the cerebrum, 
any part of which may be affected. The dura mater may be engorged 
with blood, but it is rarely adherent to the structures beneath. except 
by fine filamentous adhesions. The condition of the pia mater depends 
on the situation of the abscess, which if it be superficial, the pia 
mater may be greyish, reddish or even violet in appearance. 

Other rare manifestations have been recorded, such as parotitis, 
in which the amebz have been demonstrated, abscess of the spleen, 
cystitis, infections of the female generative organs such as salpingitis, 
infection of the skin, etc. It must be remembered with this disease 
that a veritable amebemia may occur, and with lapse of time further 
amebic manifestations may be recorded. 

Symptomatology.—Cases of intestinal amebiasis diffes greatly in 
severity from a clinical point of view. Thus at one end of the picture 
we have ulceration, and even extensive lesions, without any signs 
or symptoms, and at the other end we find severe gangrenous lesions 
with sloughing of the whole thickness of the gut and perforation 
into the peritoneal cavity. The course and symptoms are therefore 
found to differ greatly. A classification has been made by Phillips,’ 
as follows: 

(a) Acute intestinal amebiasis (amebic dysentery). 

(1) Simple acute, of moderate intensity. 
(2) Gangrenous dysentery. 
(b) Chronic intestinal amebiasis. 
(1) With symptoms. 
(2) Latent. 
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In addition to these varieties, we must recognize the carrier 
cases in which there need be no actual lesion present. The carriers 
may be contact carriers who have never suffered from dysentery, and 
convalescent carriers who have had the disease, but continue to 
harbor the parasite. : 


SIMPLE ACUTE DYSENTERY. 


The onset of this common form may be sudden, with pain in 
the abdomen of a colicky nature, which is soon followed by dis- 
comfort and bearing down at the anus. The amount of the tenesmus, 
however, varies, being more severe when the lesions extend to the 
rctum. In dysenteric ulcers limited to the cecum and ascending colon 
tenesmus would be absent. The pains would then be felt in the 
abdomen, and at the same time there might be vomiting. Diarrhea 
sets in quickly. At the commencement the feces may be the ordinary 
contents of the bowel, but they change in nature, becoming watery, 
with an admixture of mucus, and may entirely lose their ordinary 
character. The appearance of mucus in the stools is accompanied 
or followed by blood, the amount varying from a slight tinging of 
the mucus to almost pure blood in some cases, The stools*are of 
great frequency, and may vary from 12 to 20 or 30 in 24 hours. 
Usually the quantity of stool is not much more than a drachm. Fever 
is usually absent, or, if present, it is of moderate degree. It runs no 
definite course, and all acute cases usually show it at some time. 
If untreated, a condition of this sort may last several days, or a 
week or two, then it may gradually subside or it may become chronic, 
the patient suffering from time to time from attacks of dysenteric 
diarrhea, or acute exacerbations may occur, forming definite relapses, 

The onset is not always so acute. It may begin as an ordinary 
diarrhea, which is thought at first to be of a simple nature, but in 
the course of a few days it develops into a typical dysentery. In 
some of these mild acute cases there is probably only a superficial 
catarrhal ulceration, not unlike that seen in mild cases of bacillary 
dysentery. Some of the acute cases, however, because of the con- 
stant distress, the vomiting together with developing emaciation, dry 
and inelastic skin, as in cases of cholera, retracted abdomen, may 
show an extreme degree of illness. After convalescence is established, 
the pains disappear, the stools lose their blood and become more fecal, 
the mucus which exists a little longer gradually disappears also. 
After a bad attack convalescence is usually slow, the patient having 
become anemic from the loss of blood and malnutrition. 
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GANGRENOUS DYSENTERY. 


This usually commences in the same way as an attack of the 
simple type, but the patient rapidly gets worse, the abdominal pain 
increases, and the temperature may rise higher. The tenesmus also 
increases. The stools usually’ become blood-stained very quickly. 
very offensive, and take on the appearance of scrapings of raw. 
putrid meat. In other cases they become greenish, brownish, or 
blackish, and definite sloughs appear as tough, stringy masses. As 
the gangrene increases the stools may become less frequent. the 
temperature falls and becomes subnormal, the pulse becomes very 
frequent and thready, rapid emaciation sets in from the pain, vomit- 
ing and septic absorption, the abdomen becomes retracted and very 
tender over the colon, cold sweats appear and the patient dies from 
exhaustion, In some cases perforation occurs, and then the symptoms 
of peritonitis make their appearance. In other cases, however. the 
sloughs separate, the patient takes a turn for the better, and slowly 
regains health and strength. 


CHRONIC INTESTINAL AMEBIASIS. 


Conditions of this type may be divided into two forms, that with 
symptoms, and the latent type. 

With Symptoms.—< patient suffering from the chronic form oi 
the disease with symptoms complains of recurrent attacks of diarrhea. 
in which from time to time blood and mucus may be passed with 
some pain and tenesmus. The pain is usually a dull ache rather than 
an actual colic, and may be referred to the epigastrium and 
simulate dyspepsia. Many such patients will give a history of pre 
ceding acute dysentery which has simply become chronic, but # 
others the disease has been chronic from the commencement. Tit 
general health suffers, and emaciation is not uncommon, and wi 
the abdominal discomfort there is also frequently some actual 4* 
pepsia. The result is that the patient looks thin, sallow. a lit 
careworn, and is never really free from pain. The action of the bowel 
may be rather frequent, but the patient is not sufficiently ill to take 
his bed. ‘This condition may last for months or years, and in 
cases stricture of the bowel may result. In others, the sv mptoas 
may be those of a troublesome recurrent diarrhea with the neces? 
passage of blood or mucus alternating with constipation. and Ue 
nature of the diarrhea is only apparent on the discovery of the acta a 

Latent Type.—In the latent form of the disease there may Ut. | 
been a preceding acute dysentery, which is thought to have OH, ... 
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entirely cured, but post-mortem examination would supply evidence 
of extensive ulceration. Or there may be no history of dysentery, 
and-it is well known that an amebic liver abscess may arise when 
there has been no history of an antecedent dysentery,,and yet the gut 
may be the seat of amebic ulceration. ‘These ulcers are sometimes 
revealed by sigmoidoscopic examination. Some of these patients, 
however, complain of an aching in the abdomen at night and in the 
early morning. Flatulence occasionally occurs; there is also oc- 
casional constipation, not relieved by purgatives, or purgation some- 
times produces an excessive action. Neurasthenic symptoms are not 
uncommon, with perspiration of the hands and feet, and in many 
cases there may be no loss of weight. The only positive fact which 
can make the diagnosis certain is the presence of the ameba in the 
encysted tetragena stage. 

General.—According to Rogers,® three-quarters of the cases of 
amebic dysentery show a leucocytosis, and he also states that when 
the number of leucocytes exceed twenty-five thousand the case is 
serious and requires energetic treatment. 

Diagnosis.—The systematic examination of the dejecta is im- 
portant in which Goodeve’s method of washing the stools is worthy 
of being followed. The lower bowel should be examined by the 
sigmoidoscope. In some cases with ulceration lower down ulcers 
may be discovered, but in chronic amebic dysentery it is rare for 
ulcers to be situated low down in the sigmoid flexure or the rectum. 
In bilharzial disease it is the lower part of the large intestine and 
the rectum that are chiefly involved, and, as a means of differential 
diagnosis, the sigmoidoscope is of value. 

In the differential diagnosis, the non-dysenteric conditions must 
first of all be excluded. In children the possibility of an intussuscep- 
tion should be borne in mind, but with the adult, malignant disease 
of the bowel is the most important disease to be excluded. Syphilitic 
ulceration of the rectum will also be revealed by the sigmoidoscope. 
Mucous colitis may create some difficulty in diagnosis, but the 
microscopic examination of the feces for ameba or other protozoa and 
of the blood for agglutination reactions, will exclude one or other of 
the dysenteries. To distinguish between the dysenteries themselves, 
in amebic dysentery and in balantidial and flagellate dysentery, 
though the onset may be sudden, there is usually little or no fever, 
whereas in bacillary dysentery, the sudden onset is usually accom- 
panied by fever which may be high. Amebic dysentery, moreover, 
runs a less typical course than bacillary dysentery. Bacillary dysen- 
tery tends to occur in epidemics, whereas amebic dysentery is endemic. 
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The careful examination of the feces will reveal protozoal parasites 
in protozoal dysenteries, and an examination of the blood or cultiva- 
tion of the stools will reveal bacillary dysentery. Further, there is the 
therapeutic test by emetine, this drug tending to clear up amebic 
dysentery but having no effect in bacillary dysentery. In bilharzial 
dysentery, which is almost invariably a chronic disease, the presence 
of the ova in the feces, and probably also in the urine, and the occur- 
rence of lesions in the lower bowel, confirm the diagnosis. It must 
be remembered, however, that mixed infections occur. A patient har- 
boring amebe may be attacked by bacillary dysentery. Bilharziasis 
and amebiasis may occur together. Lastly it should be stated that 
other organs in the body should be examined in all cases of amebiasis. 

Treatment.—Ipecacuanha is the drug which is historically asso- 
ciated with the disease, and which to this day is the most efficient 
drug, though for many years it was under a cloud. Its use was intro- 
duced with failure in cases of bacillary dysentery, the reason being 
that no differentiation from the amebic form was then possible. At- 
tention was then paid to the alkaloids which had been isolated under 
the name of emetine and which was really a mixture of the three 
alkaloids, emetine, cephalin and psychotrine. For about 50 years, 
from the days of Bardsley who used emetine with distinct success until 
the days of Walsh, from 1842 to 1891, this substance had not been 
used. Vedder then drew attention to the strong amebicidal properties 
of the alkaloid in very weak dilutions on living amebz. Probably to 
Rogers more than to anyone else is due the credit of popularizing 
this form of treatment. Ile shows that in emetine we have one of the 
most powerful specific drugs known, being probably more efficient 
in amebiasis than quinine is in malaria. But, as in all protozoal in- 
fections in which a specific drug is known, prolonged use is necessary 
to effect a complete sterilization of the body from the parasite. a 
result seldom achieved. The other alkaloids are not so efficient, and 
cephalcin is more emetic, so whenever possible pure emetine is to le 
recommended. ‘Therefore the emetine hydrochloride is in most fre- 
quent use today. 

A patient suffering from amebic dysentery should be confined 
to bed and warmly clad, especially around the abdomen. If pain and 
tenesmus be extreme a dose of morphia may be administered. Hot 
applications or fomentations may be applied to the abdomen. If he 
has not already taken a dose of castor oil one should be given. The 
diet should consist entirely of liquids, and if there is vomiting, it may 
be simply barley water or oatmeal water, albumen water or some 
form of broth. In any case it is well to avoid milk for the first 
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twenty-four hours. Alcohol in any form should also be avoided. If 
necessary. hypodermic injections of strychnine or camphor may be 
administered if there is any tendency to collapse or heart failure. 
While waiting for a detinite microscopic or bacteriological diagnosis, 
a hypodermic injection of emetine, one grain (0.06 gram) should be 
given. There is no danger from this, and if the case is one of bacillary 
dysentery, no harm is done, while much valuable time may be saved. 
In ameba infections this treatment should be followed daily. In a 
favorable case the stools rapidly become normal, and in three or four 
days the patient is apparently cured. The emetine may now he con- 
tinued in daily doses of half a grain. After the first injection of one 
grain, it is preferable to give it in half-grain doses night and morning. 
The use of the drug should be continued for ten days, and then given 
in interrupted course of a week for several weeks in the attempt to rid 
the patient completely of the parasite. The use of the emetine is sup- 
posed to kill off the parasites that are actually in the tissues, but not 
the encysted form in the gut. If, however, all the active amebz are 
killed off as the cysts develop, the majority of the cysts may even- 
tually be destroyed or expelled from the bowel, unless there is some 
resting-place that we do not know at present. The injection should 
be made into the deeper tissues or into a muscle. Emetine can be 
given by mouth, or in keratin or salol-coated pills. It is fairly 
effective so given, but may cause some nausea for the first dose or 
two, then tolerance is developed. It should be given at night on an 
empty stomach. 

My experience with the above method, or with the injection of 
emetine hydrochloride has not been uniformly successful. It has been 
my observation that following the biologic law of all forms of low 
animal life that whenever there is danger of their destruction they 
go into the encysted form. It has been stated that the encysted form 
is only found in the content of the gut. But this I question, because it 
must be that the encysted form can take place within the confines of 
the tissue. What is of interest is that some cases even when thor- 
oughly treated in the course of time are very prone to recur. It is 
my belief that the encysted form may be present in the tissues, or 
that an hypodermic injection of emetine arriving in the presence of 
the parasite may drive it into the protective, or encysted, stage. For 
that reason I am partial to the method used ir the older days, not 
the infusion of ipecacuanha, but the one suggested by Simon, of 
giving ipecac in ,rather-large doses at night. In this instance large 
quantities of ipecacuanha are present during the entire night in the 
intestinal canal, thereby soaking the tissues with the drug, which in 
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my belief, is a better method of treatment than to give emetine hypo 

dermically, which in many instances becomes distributed throughout 
the entire body unnecessarily. Of course in the presence of an amebic 
infection in the lungs, brain, etc. the emetine hydrochloride would be 
the most efficient procedure, but where the disease complications can 
be excluded in the case, it is my belief that the intestinal method is 
superior. In this instance the patient is put to bed and given an 
initial dose of castor oil, no food being allowed for twenty-four 
hours. The first night 75 grains of ipecacuanha in 5 grain pills, salol- 
coated are given at one dose, and each night the dose is reduced by 
two pills, in the course of a week the treatment being over. Along 
about the second or third day food is allowed by mouth, this being of 
the fluid form, and after the course of treatment has been concluded 
semi-solid foods are allowed. Sometimes along early in the morning 
there is considerable nausea, in which instance a small dose of mor- 
phine or opium may be required to control the symptoms. Following 
out this plan of late years, I have not seen a return of the trouble. 
which was not so when I was using the emetine hydrochloride treat- 
ment. Mention should be made that when the results from the 
ipecacuanha method are not satisfactory, massive doses of bismuth 
should be employed, the dose for an adult being about a teaspoonful 
of bismuth subcarbonate or subnitrate three or four times a day. The 
results with this are often striking. 

Local treatment of the bowels is often of great value and relieves 
the tenesmus. The best solution to use is plain warm saline solution 
given slowly and not under any pressure, by choice out of a douche 
can. This empties the lower bowel often giving relief for several 
hours and it may be repeated night and morning. Some advise a 
weak solution of quinine—1 in 1000 for its amebicidal value, but it 
is doubtful if this is really necessary during the emetine or ipecacuanha 
treatment. In the later stages when the blood has disappeared but 
mucus remains, daily enemata of tannin 1 in 100 to which quinine in 
the proportion of 1 in 1000 may he added is of material service, Tan- 
nin is also amebicidal. During convalescence, the diet is to be gradu- 
ally increased and care is to be taken to ensure a daily action of the 
bowels, a saline being used for the purpose if necessary. Under such 
treatment most cases get well rapidly. Sometimes it is wise to use the 
organic salts of silver, such as protargol, a 5 per cent. solution. 

In some bad cases, however, surgical intervention may be neces- 
sary. This may take the form of appendicostomy or cecostomy 
followed by a washing of the bowel daily. In these instances a 
lavage with collargol 1 in 500 twice daily is worth while. In the case 
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of stricture, a colotomy may be necessary if local treatment fails to 
relieve. 

The patient usually requires tonic treatment in addition; iron, or 
iron and arsenic for the resulting anemia. He should also take care 
not to become constipated, using laxatives, such as liquid paraffin for 
the purpose. Care should be taken to avoid chills, especially of the 
abdomen. A flannel binder or cholera belt should be worn at night. 
It is best to have these individuals take a sojourn in some cold 
climate for a period after the course of treatment has been discon- 
tinued. In instances of abscess of the liver sometimes it is necessary 
to aspirate. It is a well known fact that these abscesses are sterile 
with regard to the ordinary bacteria of suppuration. The advantage 
of aspiration if successful, is obvious. The abscess does not become 
infected and the time and dressings saved are considerable. A fair- 
sized needle is used, and when the cavity is reached the pus is slowly 
aspirated so as to empty the cavity as thoroughly as possible. Rogers 
advised the injection of the cavity at the time and daily afterward, 
with a sterilized solution of quinine, 10 grains to the ounce, the 
quantity injected being 2 to 4 ounces. In many cases the aspiration 
may have to be repeated two or three times, and in some cases may 
even require the open operation. In all cases the use of emetine greatly 
adds to the chance of recovery. The occurrence of intestinal hemor- 
rhage after the evacuation of a liver abscess, requires the use of 
calcium salts and the injection of a sterilized solution of gelatin. 
This should be about 10 per cent., and it must be a solution supplied 
by a reputable firm of manufacturers and guaranteed sterile, especially 
as regards the bacillus of tetanus and malignant edema 

Ameba of the lung is best treated by general anti-amebic treat- 
ment. If the abscess be purely one of the lung, rapid improvement 
is the rule. Even though the abscess has lasted some months, cure will 
result in most cases. Intrathoracic collections of pus such as occur 
when the abscess opens into the pleura and extends up beneath it are 
easily treated by rib resection and drainage. Abscess of the brain 
should be energetically treated with emetine. 


CRAIGIASIS. 


Closely related to amebic dysentery is a form of ameba described 
by Craig now called the Craigia hominis. Another species described 
by Barlow in natives of Honduras suggests that they are rather 
general in distribution, and probably all closely allied. 

This organism differs from the ameba and resembles the flagellate 
in that it passes through a flagellated stage in which one long flagel- 
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late may be noticed. Resembling the typical ameba it is about one- 
half the size of the dysentery ameba, from 10 to 25 uw in diameter, 
and when moving exerts several blunt pseudopodia, It possesses a 
parabasal body in addition to the nucleus. The animal multiplies by 
simple division for a time, but eventually encysts, rotating on its axis 
during the process of forming! the double-walled cyst. When in the 
encysted form they are considerably larger than those of the dysentery 
ameba (15 4 in diameter) and contain about 40 high refractive bodies 
which later escape from the cyst and develop into little flagellated 
organisms known as “swarmers.” These grow to several times their 


Fig. 108.—Life cycles of Craigia. (Barlow.) 


original size, multiply a few times by simple division, and finally 
lose their flagellum.and pass again into the ameboid stage. 
Symptoms.—Barlow describes craigiasis as he found it in Hon- 
duras as more insidious than amebic dysentery and not so distressing 
in its early stages, but ultimately quite as dangerous a disease. The 
symptoms are those of a constant diarrhea with bloody and mucus 
stools, loss of appetite, abdominal pain, distention, all of the symp- 
toms which are similar to those of amebic dysentery. In Barlow's 
experience, liver abscesses are even commoner in craigiasis than in 
amebic dysentery. In the communities in which it is found it is 
considered more dangerous than amebic dysentery because of the 
larger per cent. of healthy carriers who, though showing no marked 
symptoms for years, may be a constant means of spreading the 
infection which is believed to be from polluted water. 
Treatment.—Finetine is destructive to craigia, as it is to other 
amebz, answers as the best treatment, although it is reported that 
injections of the hydrochloride are not as effective as in amebic 
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dysentery, because the free-swimming flagellated forme escape. 
Complete and rapid cure is-best effected by combined treatment with 
emetine injected into the blood and ipecac taken by ‘mouth, accom- 
panied by occasional flushing of the bowels with saline laxatives or 
enemata to remove the cysts. The same preventive measures used 
against amebic dysentery are applicable to craigiasis. 


MOUTH AMEBZ. 


It has been known for a long time that amebe are common 
denizens of the mouth. The type seen is known as the Entameba 
gingivalis (buccalis), but as to whether it is pathogenic and as to 
whether it is a cause of pyorrhea is now believed to be settled. It 
is considered harmless, and when met with pyorrhea, is merely 
incidental. However, whether the formation of the pus pockets in 
Rigg’s disease is initiated by the ameba, or by other organisms, it is 
certain that the Entameba gingivalis is almost without exception 
found in the lesions and at the very bottom of them, often burrowing 
into the inflamed tissues to a depth of several times its own diameter, 
devouring cells and transporting bacteria. 

Symptoms and Treatment.—The symptomatology of pyorrhea 
alveolaris need not be described here, it being well known. I desire 
simply to state that when this condition of the mouth exists it is best 
to refer the case to a dentist. There are not many dentists who 
seem to handle cases of pyorrhea in a curative way. All that pertains 
to prophylaxis of the mouth, and the mechanical side of dentistry is 
to be attended to, but many times the infection is deeply rooted in 
the peri-dental membrane and nothing worth while is accomplished by 
them alone. Fortunately of late the dental profession have paid more 
attention to this subject, and here and there men are springing up who 
are qualified to handle cases of Rigg’s disease in the proper way. 

The necessity of mouth hygiene and all that pertains to prophy- 
laxis in the way of oral sepsis is important in connection with the 
prevention of this condition. 


CILIATES. 
(Balantidiasis. Ciliate Dysentery.) 


This is a rare disease, but has been met with in Germany, 
Russia, the United States and the Philippine Islands. The Balanti- 
dium coli is met with in larger or small numbers in the stools, and 
in the fresh state is a large oval granular protoplasmic mass from 
70 to 100 micromillimeters in length and 50 to 70 in breadth, showing 

a4 
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an oval nucleus anteriorly, together with contractile vacuoles and 
coarse granules of partly digested food. At the anterior end is a 
slight depression, the peristome, and all around the rest of the surface 
are cilia, which are longest near the peristome and slope backward 
from their attachment to the finely striated cuticle. Multiplication is 
chiefly by transverse division, other described methods of reproduction 
being still disputed. The parasite may also encyst, especially if kept 
outside the body under unfavorable conditions, when they quickly 
lose their motility and many of them degenerate and disappear. They 
are successfully cultivated and are readily killed by antiseptics and by 
a 1 in 5000 solution of hydrochloride of quinine, 


Fig. 109.—Balantidium coli. A, Free ciliate from intestine. m, Nucleus. 
¢ v, Contractile vacuoles. f v, Food vacuole. cyt, Cytostome. B, Cyst as 
passed in feces, containing two parasites. X about 500, (Wenyon. ) 


These organisms are found both between the tube glands of the 
mucous membrane and in the submucous layer, where they may enter 
the blood-vessels and be carried to the liver and set up abscess for- 
mation there. The typical lesions are produced in the large intestine, 
especially in its lower part, being commonly limited to the sigmoid 
and rectum. Congestion and catarrh with edematous swelling first 
appear, going on to produce deep round or oval ulcers covered with 
mucus, somewhat resembling those of the amebic disease, but con- 
taining numerous Balantidia coli if examined within a few hours of 
death. Sloughing and even perforation may result. There is gen- 
erally no leucocytosis but the eosinophiles may be increased, Infec- — 
tion is believed to be through water, while healthy pigs often harbour 
the parasite and monkeys have been found to be naturally infected. 

The Balantidium swims about in the contents of the large intes- 
tine, devouring particles of fecal material. As long as the animal 
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confines its activity to this, no ill effects result excepting perhaps a 
drying effect upon the mucous membrane. But it also has the power 
of invading the tissues and causing ulceration, perhaps after an injury 
from some other cause has given an opening for its invasion. Al- 
though most persons affected do not show any dysenteric symptoms, 
these are likely to appear at any time, and when they do appear they 
are of a very serious nature and cause a high mortality, bringing about 
a horrible condition of the large intestine with ulceration from end 
to end with shreds of mutilated or dead tissue hanging from the wall. 


Fig. 110.—Two balantidia lying just beneath the mucosa. Numerous round 
cells, with beginning ulceration. (Bowman.) 


The symptoms are said to resemble those of amebic dysentery, 
and in the early stages diarrhea may also be present, while later 
typical dysenteric stools are passed. The stools are alkaline, watery, 
or pea-soupy, they contain undigested food and mucus, they are not 
so frequent as in amebic dysentery, usually numbering from 6 to 15 in 
the 24 hours. As a rule they are somewhat small. Blood may or 
may not be present at first. Microscopically at this stage they con- 
tain mucus, food particles, many leucocytes, especially eosinophiles 
and the balantidium; enemata will usually bring away a further 
amount of feces, There is usually some distention of the abdomen, 
and it may be tender on pressure especially over the descending colon. 
The tongue is usually thickly coated with fur. As the disease pro- 
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gresses and ulceration spreads, blood appears in larger quantities in 
the stools. It may sometimes be in the form of a regular hemorrhage. 
With this there is progressive anemia, partly from the loss of blood 
and deficient nutrition, but probably partly also from the hemolysin 
secreted by the parasité. The skin becomes sallow and dirty-looking. 
and: inelastic, and there may be irregular fever. Should perforation 
occur then signs of peritonitis arise, which usually ends in death. 
A sigmoidoscopic examination has in some cases revealed ulcers in the 
rectum, and in this way they may be observed to heal under treat- 
ment. A scraping from an ulcer generally yields many parasites. 
The blood changes are not constant. Asa rule there is no leucocytosis. 
Eosinophilia may occur, but it is not always present. When there 
is much eosinophilia other worms are usually also present, as in 
Dutcher’s case, in which he recorded 40 per cent. of eosinophiles; but 
many ankylostomata and other intestinal worms complicated the 
disease. In most cases, 1 to 2 per cent. seems to have been the usual 
percentage of eosinophiles. A continued hypoacidity or anacidity of 
the stomach frequently complicates the disease, and such a condition 
with dysenteric symptoms might aid the diagnosis. The diagnosis 
can only be established by finding the parasite in the discharges. The 
mortality of the disease is fairly high in advanced cases. Out of 111 
cases collected by Strong 32 died of the disease, which gives a 
percentage of mortality of 29. 

Treatment.—Various drugs have been tried such as calomel, 
saline, ipecacuanha and others. Thymol yielded good results, 4 to 5 
grams being given in two hours. Under its use dead Balantidia are 
passed. Diarrhea may disappear and no relapses occur. Local treat- 
ment by large enemata of collargol or protargol or some other organic ~ 
silver compound seems to be indicated, as they are very efficient 
halantidicides. Tannin, a 1 per cent. solution, may be used. If the 
Lalantidia are destroyed by quinine solution, it would be worth a trial 
to use the quinine solution in a trans-intestinal lavage method, such 
casily being made with the bisulphate salt. Unfortunately there is no 
specific treatment for balantidial dysentery as for amebic disease. The 
removal of the Balantidium by trans-intestinal lavage with a hyper- 
tonic solution is easy, but when it has once invaded the walls of the 
gut, very little is accomplished. 

The prevention of balantidial dysentery | is not only in the sani- 
tary disposal of human feces, but also in the care of hogs, since 
Balantidium is a common parasite of these animals, and is probably 
normally a hog parasite. A large proportion of hogs are affected 
in almost all warm and temperate countries, and it is almost always 
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in hog-raising countries and in places where men come in close 
association with them that balantidial dysentery occurs. 


‘BI-FLAGELLATE PROTOZOA. 


The most primitive and the least harmful of all of the intestinal 
flagellates are the bi-flagellated forms, several genera of which have 
been found in the human intestine. These are, namely, Bodo, Cer- 
comonas and Prowazekia. The animals of this genus represent try- 
panosomes in the general form of the body and in the possession of 
a parabasal body and an undulating membrane, but have an addi- 
tional free flagellum. In Cercomonas, according to Wenyon, the 


Fig. 111.—Bi-flagellated parasites. .1, Bodo: note absence of parabasal 

ly. B, Prowazekia; par b, Parabasal body. C, Cercomonas; note trail- 
ing flagellum attached to side of body. Not recognized as a flagellum by 
some workers. (Wenyon.) 


trailing flagellum is attached to the side of the body as far as the 
posterior end, usually being continued as a free flagellum. According 
to others, this has only a single flagellum the free one being at the 
anterior end. Bodo and Prowazekia have both two flagella, one wav- 
ing anteriorly, the other trailing behind. Prowazekia differs from 
Bodo, and also from Cercomonas, in having a parabasal body. Of 
these parasites only the Prowazekia is supposed to be truly parasitic 
in man. The Bodo and Cercomonas are not infrequently found in 
freshly passed feces, probably occurring as free-living forms which 
have been ingested accidentally as cysts with water or food. All of 
these three types are culturable, forming small round cysts. 

While the Bodo and the Cercomonas are considered to be inno- 
cent forms of infection, in my experience they are capable of pro- 
ducing a dry catarrhal condition of the lower colon and rectum, and 
while the symptomatology may be negative, local inspection of the 
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mucous membrane usually shows that some slight pathology exists. 
Soper has described a dry linear fissure in the membrane, which | 
also believe is characteristic enough to be diagnostic. 


MULTI-FLAGELLATE INTESTINAL PROTOZOA. 


Trichomonas Intestinalis.—This is the commonest of the multi- 
flagellate group. It makes its home in the upper part of the large 
intestine and cecum, often multiplying in prodigious numbers. It 


Fig. 112—Trichomonas intestinalis. n, Nucleus. cyt, Cytostome. axo, 
axostyle. por b, parabasal body (?). snd m, Undulating membrane. 
x . (Wenyon.) 


lives also in the vagina and in the urinary tract, being often found 
in vaginal discharges, especially in cases of leucorrhea. It has been 
supposed that the vaginal parasite, which is larger than that of the 
intestine, is a distinct species, and it has been given the name Tricho- 
monas vaginalis. The probability is that it is identical in form with 
the intestinal parasite. 

The Trichomonas intestinalis is a pear-shaped flagellate averag- 
ing about 8 to 154 in length, the size being inversely proportional to 
the rapidity of multiplication. It has three vigorously moving flagella 
arising from the blunt anterior end and a fourth wavy one which 
turns backward and is attached to the side of the body by an undul- 
ating membrane. Along the line of the attachment of this membrane 
is a structure which takes a deep stain, known as the chromatic basal 
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rod and believed by some to be a modified parabasal body. Arising 
near the anterior end and running through the body is a sort of 
supporting rod called the axostyle, which is supposed to be used as 
an organ of locomotion. There is a slight depression or cytostome 
on the anterior end at one side which serves as 4 mouth, and a small 
round nucleus lies in the body just behind the origin of the flagella. 
Some of the forms have four or five flagella instead of three. 
Trichomonas swims by active lashing movements of the free 
flagella and by wave motions of the undulating membrane. The body 
revolves as the animal wends its way through the semi-liquid sub- 
stances in which it lives. Multiplication is by longitudinal division 
of the body, the flagella and undulating membranes and internal 
structures all being duplicated before the animal splits in two. En- 
cystment occurs in the Trichomonas by some of the flagellates which 
escape from the body with the feces, degenerating, and the organism 


i» “3 
Fig. 113.—-Trichomonas intestinalis; A, Pre-encystment stage; B, 
Encysted form. X2000. (Lynch.) 


taking on a pear shape, although having ameboid movements like the 
ameba from which it is identified by the undulating movement which 
persists at one side of the body. Sometimes the cyst takes on an in- 
active state, becoming active when warm. 

The Trichomonas is generally regarded as a harmless parasite, 
but there is little doubt now that it can be the cause of persistent 
diarrhea, sometimes very severe and of long duration. Epidemics of 
diarrhea and mild dysentery symptoms in man, apparently caused by 
the Trichomonas, have been reported from Peru, Brazil, China, South 
Carolina and Indiana, and there is no doubt that the: parasite is 
mildly pathogenic wherever it occurs. 

No specific drug for use against Trichomonas has yet been found. 
Methylene blue in weak solutions is absorbed by the parasites and 
causes them to become round and quiet. Castellani recommends 
taking methylene blue by mouth and by means of an enema, and with 
the methylene blue solution the flagellates are said to decrease rapidly 
and to disappear usually within a few days. Chase and Tasker? have 
drawn attention to the necessity that the methylene blue be of the 
pure form—namely methylthionin hydrochlorid, and that the ordinary 
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methylene blue employed in laboratory staining solutions contains 
traces of zinc. They gave 2 grains (0.12) every three hours by mouth 
and once or twice a day a high enema which should be retained for 
fifteen minutes, consisting of 500 cubic centimeters of an aqueous 
solution of the drug, the strength of which was between | to 50 
and 1 to 200. They claimed also that the effect of this drug was like: 
wise efficient in the Lamblia. 

In the cases that I have treated, comprising the macrostomia and 
lamblia forms, rapid cure was brought about by a 1 to 500 solution of 
methylene blue, a liter being given by means of trans-intestinal lavage. 
After persistent examination of stools there is no doubt that a jew 


Fig. 114—Macrostomia (or tetramitus) mesnili. A, Adult parasite 
n, Nucleus. cyt, Cytostome. 4th ff, Fourth flagellum. B, End view of 
adult parasite, showing cytostome with flagellum on it. C, Degenerating 
form, resembling an ameba. D, Cyst showing nucleus and cytostome 
x (HWenyon.) 


of such irrigations brings about a total cure of the condition. lod 
one grain in a liter of water taken in the evening on three succes 
days is supposed to bring about a cure of the condition. 

The fact that these organisms are probably transmitted thrcogt 
the medium of drinking water and of fresh vegetables which # 
eaten uncooked after being previously fertilized with human exc 
ment suggests the available methods of prophylaxis. 

Macrostomia (or Tetramitus) Mesnili—This is a parasite \* 
closely resembles the Trichomonas, being somewhat smaller, acnt 
ing about 8 to 104 in length, It has three slender anterior hagels 
but no conspicuous undulating membrane. It has a large and ct 
spicuous slit or cytostome along one side which corresponds tw the 
very small mouth cavity uf Trichomonas. Within the cytostomes4 
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fourth inconspicuous flagellum which seems to be attached to a small 
undulating membrane. ‘The lower end of the organism is drawn out 
into a long point. This form of flagella may be considered in the 
same connection as the Trichomonas in symptomatology and in 
treatment. 

Giardia (or Lamblia) Intestinalis.—Next to the Trichomonas this 
is the most common flagellate in the human digestive tract, \'nlike 
the other forms of the multi-fagellates it establishes itself in the 
upper part of the small intestine, Its main characteristic is its odd 
shape. which. according to Wenyon, resembles a pear split inte twa 
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been reported that long rows of them have been found resting on the 
surface of epithelial cells of digestive glands. Miss Porter who has 
studied this infection in British troops from Gallipoli, estimated that 
in one case the number of cysts, each having been an active flagellate 
in the intestine, exceeded 14,000,000,000 in a single stool. The divis- 
ion of this organism takes place after encystment, not much being 
known about how it occurs otherwise. The mentioned flagellate 
active parasites become motionless and die soon after leaving the 
body of the host with the feces, but encysted forms may retain their 
vitality for a long time. 

According to Wenyon this is a very persistent flagellate, often 
keeping an individual infected for years. It is commonly noticeably 
pathogenic, causing intermittent diarrhea in which blood and mucus is 
passed, swarming with parasites. Usually there is an intermittent 
history to the diarrhea, in the interval of health there being apparently 
normal stools, when only the cysts may be recovered from them. 
The infection is common in the East and here lately has been met 
with by me which makes me feel that it is more or less present in 
America all the time. Acute symptoms may last from one to six 
months, after which the symptoms practically disappear for a variable 
length of time. Usually colder weather, or the patient going to a 
colder climate, causes a subsidence of the diarrhea. 

It is reported by Chandler® that Giardia infections are extremely 
difficult to get rid of, and that some infections seem to survive every 
attempt at treatment. They do not respond to emetine, and only oc- 
casionally to beta-naphthol. Probably the reason for the non-cure of 
the case is that these little animals have a faculty of lodging them- 
selves in the digestive glands outside the main passage of the intes- 
tine, where it is difficult for drugs of any kind to reach them. I am 
inclined to believe that this is rather a discouraging attitude to take, 
because the persistent use of methylene blue with beta-naphthol and 
occasional doses of castor oil seems to be efficient. It must be re- 
membered that this form of multi-flagellate is in the small intestine. 
It is my belief that the difficulties of treatment have been due to that 
fact. If the use of the methylene blue solution by trans-intestinal 
lavage as mentioned above and also by mouth is employed, the result 
of the treatment is prompt and has been curative in every instance 
that I have met with. 


INTESTINAL FLUKES. 


There are several species of flukes which appear to be common 
parasites in the human intestine in certain parts of the world. They 
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are most common in the Oriental countries where other forms of 
human flukes abound the most. Many of these are very small but 
may occur in great numbers producing practically the same effect as 
do the tinea, namely anemia, emaciation and general debility. Most 
often they occur in the feces in individuals in whom there seems to 
be no special symptoms suggesting their presence. 

The smallest fluke known to be parasitic in man is Yokagawa 
yokagawa, named after a Japanese parasitologist. It is widely distti- 
buted in the East and is parasitic in man, mice and dogs. The cysts 
are numerous in fish which in those countries is eaten raw, and prob- 
ably that is the way the infection occurs in the intestinal canal. This 


Fig. 116.—Heterophyes. A very small intestinal fluke of man. A, 
Adult. B, (350) Species from genital ring. g r, Genital ring. g p, Genital 
pores. vs, Ventral sucker. sh gl, So-called yolk-glands really shell glands. 
ut, Coiled egg filled uterus. inf, Intestine. mm, Mouth in oral sucker. ph, 
Pharynx. sem r, Seminal receptacle. ¢, Testes. exc c, Excretory canal or 
ovary, X33. Egg shown above, X500. (/.00ss.) 


Organism inhabits the upper portion of the small intestine, sometimes 
tra considerable numbers, where it can cause enough damage for a 
fe sistent type of intestinal catarrh. It is remarkable for the lack of 
& wentral sucker and is only about 1 millimeter in length and about 
Baalf as broad. Its body is covered with a great many microscopic 
®E> dines. 

Another form of very similar nature, the Heterophyes hetero- 
>kh yes, which also occasionally parasitizes man. Two species of 
=< hinostoma normally parasitic in other animals occur occasionally in 
aan in the Malay countries. They are distinguished from other flukes 

yy the crown of spines around the mouth sucker. 
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The Gastrodiscoides hominis is a species which is characterized 
by the expansion of the posterior end of the body into a great con- 
cave disc. It is a small reddish brown parasite a little over one- 
fourth of an inch in length, and inhabits the cecum and large intes- 
tine of hogs, and occasionally of man. It is found mostly in India 
A closely allied species occurs in horses and asses in many parts oi 
Africa. This is known as the Watsonius watsoni and is occasionally 
found in the small intestine of West African negroes. 

There are several very large forms of flukes belonging to the 
genus Fasciolopsis, especially notable being the F. buski, found in 
many East Asian countries. This species reaches a length of over an 


Fig. 117.—Fasciolopsis buski. Large intestinal fluke of man. I's. Ven- 
tral sucker. Cp, Cirrhous pouch. /, Intestinal fork. Sv, Vitelline sac. 
T, Testes. O, Ovarium, Ms, Mouth sucker. Shg, Shell-gland. Ut, Uterus. 
(After Odhner.) 


inch with a width of about half an inch, and has the ventral sucker 
very close to the mouth. It inhabits the small intestine of the hog 
but occasionally parasitizes man. The larval stages are said to encyst 
in shrimps. 

The full life history of none of these intestinal parasites is known. 
and we can only guess at them by analogy with more or less closely 
related parasites about which we have more knowledge. They do not 
seem to do much damage other than causing a slight intestinal irn- 
tation or catarrh, and sometimes light dysenteric symptoms. They 
are susceptible to most of the drugs used for expelling tapeworms and 
round worms. Some species are said not to be affected readily by 
santonin, though they are expelled by thymol and naphthalene, and 
presumably by oil of chenopodium. 
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BILHARZIA. 


A very chronic form of dysentery or dysenteric diarrhea asso- 
ted with bilharzial infection of the large intestine is a very com- 
m disease in Egypt. Cases have also been reported from other 


Fig. 118—Schistosomum hemaigusant (Bilh. 12/1). Male contains the 
female in the canalis gynecophorus. - (After Looss.) 


ts of the world, particularly in the Panama Canal zone. It is 
lom seen as a primary disease, being nearly always secondary 
yilharziosis of the urinary organs. However it can occur primarily 
an infection of the lower colon and the rectum, the urinary organs 
ug free. 

The common site of the disease is the sigmoid sesine and rectum, 
hough the whole of the large intestine may be involved. and the 
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disease may even spread to the small intestine. The appendix may 
also be involved. The earliest change is a general congestion of the 
mucous membrane, in many instances amounting to a general catarrh 
with small hemorrhages, the mucous membrane having a rosy-tinted 
color, and velvety in appearance. It is definitely thickened and 
shows under a hand-lens innumerable tumified, glandular orifices 
filled with mucus with a layer of extremely tenacious and trans- 
parent mucus. This catarrhal congestion is soon followed by the 
formation of adeno-papillomata, which are at first very delicate and 
vascular, and may occur singly. They usually appear first near the 
anus. They soon increase in size and may become complicated in 
form, and may be sessile or pedunculated. Cases have been described 


Fig. 1180,—Schistosomum hematobium (from feces). 
(After C. W. Daniels.) 


in which the masses of these papillomata have filled up the lumen 
of the gut, and so simulate a new growth which may be palpable 
through the abdominal wall. In addition to the papillomata, ulcera- 
tion generally occurs. In many instances the ulcers are formed by 
the sloughing off of papillomata, Generally at this time a secondary 
bacterial infection takes place with the establishment of sinuses which 
may even perforate. Sometimes the lower part of the rectum may 
collapse. In advanced cases an anchoring of the bowel by a peri- 
colitis, or a periproctitis, interfering with the contractile power and 
functions of the bowel is characteristic of the disease. This anchoring 
may be so firm that considerable difficulty is experienced in a post- 
mortem examination in removing the bowel. 

Symptoms.—The disease may be latent and its existence only 
suspected on the discovery of the ova in the feces, but when symp- 
toms are present they usually are of a very chronic nature. There 
is a colicky pain in the abdomen, a feeling of fullness in the rectum, 
the number of motions are increased, and in a bad case, dysentery is 
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and tenesmus increase, the pain may be continuous, 
the rectum often follows. The motions, however, 
if chronic amebic dysentery, and even the bacillary 
se, in that the quantity of mucus is very large, at 
ing away without the passage of stool with it. Sometimes 
uct. i slightly blood-stained. Symptoms of urinary bilharzio- 
complicate the case, and perhaps even an amebic infection 


ee 


Pig. 119.—Ova seen in the polypoid rectal tissue. (Meader.) 


ausuall 


y situated in the region of the descending 


¢ 


tery with some abdominal pain, These masses in the 
modular and strongly suggest carcinoma. Cases are 
i} the masses have been removed with the suspicion 
cinemata, previrig on examination to be inflamma- 
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tory masses of bilharzial adeno-papillomata instead. No criticism 
could be made of this form of treatment because the incision of the 
localized growth is undoubtedly the best treatment, as it destroys at 
the same time the blood-vessels containing apparent worms. 

A sigmoidoscopic examination is of very great assistance in con- 
firming the diagnosis, for by its aid the diagnosis is simple. One 
searches for the existence of papillomata in the lower 10 inches of the 
bowel, for it must be remembered that amebic ulcers are rarely seen 
so low, although chronic bacillary ulcers may occur. The presence of 
papillomata or papillomata and ulcers clinches the diagnosis. The 
blood examination usually shows eosinophilia although in many 
chronic cases it is absent. 

Treatment.—The treatment is very unsatisfactory, for even were 
all the living worms to be killed off, the destruction of tissue and the 
new growths present an almost insuperable obstacle to recovery. It 
must be remembered, moreover, that the mucosa and the submucosa 
are crowded with ova, many of which are calcified, and which will 
continue to irritate for months or years. Accordingly all such drugs 
as salvarsan, emetine and filix mas are useless. The bowels should be 
regulated by salines or liquid paraffin. If associated amebic infection 
exists, emetine should be given. Most of the treatment, however, 
should be local. Astringent enemata, such as those of tannin or 
chloride of zinc, and, in case where there is much pain and tenesmus, 

“starch or starch and opium enemata, give relief. But surgical help 
is often required to remove polypoid growths which irritate the 
sphincters, or the removal.of prolapsed mucous membrane. If definite 
bilharzial tumors exist which are well localized, they may be removed. 


THE TAPEWORMS. 


Most remarkable in their structure as compared to other para- 
sites in the intestinal canal are the tapeworms. A mature tapeworm 
is not an individual, but a whole family, consisting sometimes of many 
hundreds of individuals one behind the other like the links of a chain. 
What is peculiar about them is that they have no digestive tract, but 
by their long length being constantly bathed in the fluids of the 
digestive tract they absorb nutriment for their nutrition. 

In general form they are long tapelike organisms which attach 
themselves to their host’s intestinal walls by a “head” or scolex at 
‘what is really the posterior end of the chain of segments. This scolex 
is furnished with suckers and often hooks. Next to the head is a 
narrow region or neck, which continually grows and forms segments. 
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each new one produced pushing forward the segments previously 
formed. Thus is produced the characteristic chain of segments, each 
of which is known as a proglottid (segment). The oldest one of these 
is at the end of the chain, those just back of the neck being young 
and immature. There is a long brain-like mass running from the 


Fig. 120.—Tenia saginata. o, Natural size of the worm at different 


sections. 6b, Head (with pigment canaliculi), c, Proglottides. (Partly 
after Leuckart.) 


scolex in two longitudinal nerves which continues through all the 
progiottids in the chain. The muscles and excretory canals also run 
continuously through the chain. Each proglottid, however, possesses 
reproductive systems of its own, these being bisexual. The*female 
system consists of an ovary, a pair of shell glands, a seminal recep- 
tacle for receiving and holding the sperms until used for fertilization, 
a vagina for the entrance of the sperms, and a uterus for the storage 


HE) 
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of the mature fertilized eggs. The male system consists of a number 
of scattered testes for production of sperms, all connecting by minute 
tubes with the sperm duct. The latter, near where it opens at the 
surface of the body, enlarges into a pouch where the mature sperms 
are temporarily stored. The sperm duct ends in an extensible copu- 
latory organ for conducting the sperms into the vagina of the same 
or another proglottid. Copulation takes place by the doubling 
back of the chain of proglottids on itself bringing the young mature 
male segments into contact with the older mature female segments. 
After copulation when the mature fertilized eggs begin to form, 
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Fig. 120a.—Proglottid of Tenia saginata, with genital organs. Note 
that the vagina, V, passes round the left ovary and not through it. (After 
C. W. Daniels.) : 


changes take place in the proglottid. The uterus enlarges and branches 
until it nearly fills the segment, crowding aside and absorbing the 
other organs. When the segments are thus distended with eggs they 
are spoken of as ripe proglottids and are ready to break loose from 
the chain to be voided with the feces of the host. 

The life histories of all the tapeworms are much alike. Usually 
before the ripe proglottids become detached and pass out, the eggs 
develop inside their tough shell into little round embryos with six 
hooks. In order to continue their development such embryos must 
be eaten by another species of animal which acts as an intermediate 
host. The adult form of the worm occurs in carnivorous animals, 
while the intermediate host in which the larva develops is a herbivor- 
ous animal, but there are exceptions to this. When eaten by a suit- 
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le host, the shell enclosing the six-hooked embryo is dissolved off, 
d the embryo is released. It soon migrates into the organs and 
sues of the body, generally in the muscles in which it awaits its 
ance for further development which only arises when the animal 
eaten raw by another. The meat of ‘such an intermediate host 


Fig. 121.—Ripe proglottids ef various tapeworms of sean drawn to 
+ stale actording to average measurements. A, Tenia a. 8B, Tenia 


SLmatiuen, c, ki be spi BP, Tenia confusa. E, ibothriocephelas 


EPR 


fed ndis. G, Dibothriocephalus cordatus. H, 
Ss ia Arcana fr Se poten lepis diminuta. J, Hymenolepis nana, (After 
dewekort, cf a 


is--affected, represented in cattle, sheep, hogs, fish, etc. is known 
Syneasly’” meat. 

When the tapeworm is in a suitable intermediate host the embryo 
es’ tts hooks and grows into some form of bladderworm. That 
, wadergoes a series of transformation which usually results 


. ‘formation of a bladder-like body filled with a watery Auid. In 
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this furm the head, or scolex is developed. The larve of the Dibo- 
thriocephalide group are quite unlike the bladderworms of other tape- 
worms. They grow as long wrinkled wormlike bodies with the head 
invaginated in a little projection at the anterior end. 

When the organs or tissues in which the larval stages of tape- 
worms are developed are eaten by an animal of a kind from which 
the eggs originally came, all but the head of the bladderworm is 
digested off. The head then attaches itself to the wall of the small 
intestine with the aid of its sucker and hooks, and begins to bud 
off proglottids of another generation. 

Symptoms.—Although tapeworms do seem to exist in some 
people without the production of symptoms, in the majority they 
produce distinct effects in the impairment of nutrition. It is very 


__ Fig. 122.—Types of tapeworm larva. A, Cysticercus of Tenia solium 
with head and neck evaginated X3. B, Cysticercoid of Hymenolepis nana 
X12. C, Plerocercoid of Dibothriocephalus latus with head invaginated. 
(Braun-Chandler.) F 


probable that in addition to these, the symptoms produced are due 
to resorption of toxic material from the worms, They act distinctly 
in the way of interfering with normal peristalsis either in a mechani- 
cal way or because of a toxic effect of their excretion upon the neuro- 
muscular apparatus of the gut. The amount of food taken from the 
host for nourishment by a growing embryo produces a ravenous ap- 
petite. I have met with several instances of chronic diarrhea pro- 
duced by tapeworm due to the toxic effect of the worm, or in some 
way the worm encysts by causing destruction of the mucous mem- 
brane and ulceration. In depriving the host of nutriment, some- 
times an extreme anemic condition ensues in which the individual 
may be weak and considerably exhausted. This may be shown in 
his appearance, and in not, a few cases, there is considerable mental 
disturbance. 

Abdominal pain, anal itching, disordered appetite and digestion. 
emaciation, anemia and many types of nervous derangements, as gid- 
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diness, partial paralysis, false sensations and epileptic fits, are com- 
mon symptoms of tapeworm infection. There is little doubt now that 
the nervous symptoms are due to the intoxicating substances liberated 
by the worms. 

Diagnosis.—Diagnosis is usually accomplished by the patient de- 
scribing and bringing in segments of the worm which may be voided 
without stool. A search of the stool for the ova, or the presence of 
a marked eosinophilia, and perhaps the description of symptoms men- 
tioned above suffices for diagnosis. 

Treatment.—The diagnosis being made, a preparatory treatment 
is usually called for, and this consists of putting the patient on a light 
diet and the bowels being moved with castor oil or calomel so that 
the parasite can meet with no obstruction in its passage through the 
intestine. The drugs which have been found most useful in expelling 
tapeworms are male fern, pelletririne, and thymol. These drugs are 
dangerous if not taken properly. and none should be taken without the 
supervision of a physician. Thymol, for instance, while ordinarily 
harmless, since it is not absorbed by the intestine, is soluble in alcohol 
and certain other substances and may cause death if taken along with 
these things. Oil of chenopodium, which has recently come into 
great favor for expelling hookworms and is even more efficient for 
certain other mematodes, has been found valuable for expelling dwarf 
tapeworms, and would probably be equally effective for other species. 

After the drug has been taken, a purgative is given for the pur- 
pose of driving fhe parasite out. It should be passed into a vessel 
of warm water, since sudden contact with cold stimulates the nervous 
system of the worm and causes it to contract suddenly, thus often 
breaking it up before it has been completely expelled. A careful 
search for the head should be made, and if not found the treatment 
should be repeated in the course of a week or ten days. In my ex- 
perience with most of the common tapeworms when the head has not 
been removed, it takes about nine weeks for segments to reappear 
in the stool. If the head has not been found, and the symptoms which 
the patient suffers from are few, three or four months may be allowed 
to go by, and if the segments do not reappear, the probabilities are 
that the head of the worm has been passed. 

For a long time it has been my custom to employ the detail of 
treatment suggested by Fowler,® the method of which is as follows: 

The patient is kept in bed. 

For two or three, or in some cases four, days the patient is 
given a diet consisting of heef tea, 2 pints; two rusks. During the 
same period the patient takes tablets of cascara sagrada (gr. ij.) three 
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times daily. On the fourth day (usually) at 5 a.m, senna; at 9 aM. 
at 9.15, at 9.30, and at 9.45 a capsule containing 15 minims of the ex- 
tract of male fern; and at 1] a.M., senna. If by 1 p,m. the worm has 
not been passed and the head found, a second course of treatment 
with male fern at intervals of fifteen minutes is begun; to be followed 
in an hour by a purgative draught. If the head is not found, a third 
course of treatment is prescribed. 

It is rarely advisable to continue the treatment beyond this with- 
out an interval of a day, as the patient may be somewhat exhausted. 

In some cases the head is not found until the treatment has been 
repeated four times, and in still others the treatment has to be re- 
peated six times. 

Having regard to the prolonged duration of the affection in many 
of the cases and to the frequent failures of previous attempts to dis- 
lodge the parasite, it may be fairly claimed for this method that it 
presents advantages over that which is apparently still generally 
adopted. 

The chief points of difference are: 

1. Complete rest in bed. It is not advisable for patients takiny 
such an inadequate diet as is necessary, to continue at their ordinary 
occupation. 

2. Prolonged period of restricted diet. The usual instructions 
given to out-patients were to eat no solid food after midday and to 
take the draught prescribed on the following morning; this to be 
followed by a purgative an hour later. The following, which is taken 
from a well-known text-book of therapeutics, shows that this method 
is still approyed. 

The oil (male fern) should be given in the morning on an empty 
stomach, the bowels having previously been evacuated. At noon an 
ordinary meal may be taken, and in the evening a brisk purge. 

To insure that the bowels shall be as nearly empty as possible 
when the vermicide is administered, it is necessary that a diet which 
leaves little solid residue shall have been taken for some days, and 
that for the same period a laxative such as cascara sagrada, which is 
said to act most efficaciously when given in small and repeated doses. 
should be used. The duration of the period of restricted diet depends 
upon the strength of the patient. 

3. The method of administering the ‘vermicide. If a single dose 
is given, it is conceivable that it may pass rapidly over the worm 
and fail to destroy it, whereas it is possible that the prolonged action 
of repeated doses is more effective. The nauseous taste of the drug 
is avoided by the use of capsules. 
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4. The search for the head of the worm. As the worm usually 
breaks at a distance of about 14 inches from the head, and as the 
portion left is an exceedingly slender filament, a very careful search is 
necessary to find it. To facilitate this, the pan into which the motion 
is passed should be covered with black crape, as against this the 
fine white filament terminating in the head is more readily seen. 

It was observed that the head of the worm was found in 17 out of 
22 cases, and that a cure was certainly effected in 2 out of the re- 
maining 5 cases, 86 per cent. in all. 

There appears to be a belief that oil of male-fern is less successful 
against Tenia mediocanellata than against Tenia solium and the 
Bothriocephalus latus. This series of cases, so far as it has any bear- 
ing on the point, does not support such a view. None of the very 
various toxic symptoms described as having occasionally followed the 
administration of this drug were observed. 

In clinic work I have had good success with an initial dose of 
castor oil, the taking of nothing but black coffee for one or two days, 
and then giving the following prescription, one-half being taken in 
the evening and one-half in the morning. 
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Sig.: Take one half bottle at bedtime, the remainder in the morning. 


I believe, however, that the bed treatment is by far the better 
method ; the percentage of worms recovered by that method is greater 
than the ambulatory one. Both thymol and oil of chenopodium have 
been used by me with success in cases that resisted the above method 
of treatment, and as time goes on I am more inclined to the efficiency 
of oil of chenopodium as a vermifuge at least equal to, if not better, 
than that of male fern. 

Prevention.—Prevention, of course, varies with the species of 
tapeworm and its intermediate host, but since infection with all the 
common human species, with the exception of the Iymenolepis, 
occurs from eating raw or imperfectly cooked meat of some kind 
in which the bladderworms have developed, the exclusive use of 
thoroughly cooked meat is the best preventive measure. Experi- 
ments show that pork bladderworms are killed when heated to 127° F. 


552 INTESTINAL PARASITIC CONDITIONS. 


and beef bladderworms to 120° or even less, but the difficulty of heat- 
ing the center of a large piece of meat even to this point is shown by 
the fact that in an experiment to test the penetration of heat, a ham 
cooked by boiling for two hours had reached a temperature of only 
115° in the center. Beef which has lost its red or rare color ig quite 
safe, 

The bladderworms in meat are usually destroyed by the ordinary 
cold storage, within three weeks in the case of the beef bladderworm, 
but not always so soon in the case of the pork bladderworm. Thor- 
ough curing or salting of meat, is also destructive to the parasites. 

Infected persons should be careful not to contaminate the food 
or water of domestic animals with their feces, bearing in mind the 
various ways in which the eggs may be disseminated. 
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Fig. 123—Heads of some adult tapeworms found in man. 4, Beef tape- 
worm. B, Pork tapeworm. C, Fish tapeworm. D, Heart headed tapeworm. 
E, African tapeworm. F, Double-pored dog tapeworm. G, Dwarf tape- 
worm, H, rat tapeworm X10. (Chandler.) 


The tapeworms of man belong to two quite distinct families, the 
Teniide in which the scolex is rounded and furnished with four cup- 
shaped suckers, and the Dibothriocephalide, in which the head is flat 
and possesses two slit-like suckers. The latter family differs from 
the Teniide in having eggs with lids like those of the flukes, and with- 
out developed embryos when passed in the feces. 


FAMILY TENIIDE. 


Beef Tapeworm.—The commonest tapeworm in the human being 
found throughout the world is the beef tapeworm, Tenia saginata 
The adult of this species as it occurs in the human small intestine con- 
sists of over 1000 proglottids, and grows to a length of 15 to 20 feet. 
Specimens as long as 40 feet have been reported. More than one 
worm may be present in the human host at the same time. 

The scolex of the beef tapeworm is hardly larger than the head 
of a pin. It possesses four small suckers for adhering to the wall of 
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the intestine, but there is no crown of hooks. The suckers are ap- 
parently quite sufficient for maintaining a hold. 

The proglottids gradually increase in size as they get farther 
from the scolex, and the organs contained in them developing. The 
general form of a sexually mature proglottid and the appearance and 
arrangements of the organs are shown in the accompanying figure. 
Shortly after sexual maturity has been reached and the sperms for 
fertilizing the eggs have been received, the uterus begins to grow and 
develop lateral branches to accommodate the rapidly forming eggs. 


x 


Fig. 124.—Gravid segment of beef tapeworm; Tenia 
saginata X4, (Stiles.) 


The proglottid then enlarges, resembling a pumpkin seed in shape. 
At this time the greatly developed uterus, distended with eggs, oc- 
cupies practically the whole segment, while nearly all the other 
organs degenerate. 

A man infested by a beef tapeworm expels several hundred: pro- 
giottids a month, each one gorged with thousands of eggs. These 
are disseminated by rain water, washed by streams into drinking 
troughs, carried about on the feet of flies, adhering to the heel of 
a boot, and in many other ways the eggs passed with the feces may 
be transferred to the grass or water eaten by cattle. When they are 
taken by the cattle the six-hooked embryos escape from the eggs and 
migrate into the muscles of the new host, attacking especially the 
muscles of mastication. Ifere in the course of from three to six 
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the young ones, where they come in contact with privies, their meat 
then becoming measly from eating tapeworm eggs. 
As soon as the eggs reach the intestinal canal, the six- 
‘ hooked embryos are liberated from the enclosing capsule and make 
their way through the wall of the intestine, to be carried by blood- 
vessels to places where they are to develop, which is in almost any 
or all of the organs or muscles of the hog’s body, but they es- 
pecially favor the tongue, neck and shoulder muscles, and, next in 
order, certain muscles of the hams, where they may be aS numerous 
as several thousand bladderworms to a pound. These bladderworms 
are seen from one-fourth to three-fourths to one inch in length. 
Unlike the beef tapeworm, Tenia solium can pass its bladder- 
worm stage in a number of animals, namely hogs, man and dogs. 
The fact that the larval stage can develop in man makes the species 


Fig. 126.—Egg of the dwarf tapeworm (Hymenolepis nana) of man, 
greatly magnified. (After B, H. Ransom.) ’ 


particularly dangerous on account of the possibility of self-infection, 
either by contaminated hands or by a reversal of the peristaltic move- 
ments of the intestines which throws the ripe proglottids of the worms 
back into the stomach where the embryos in the eggs are liberated 
by the gastric juice. For this reason the Tenia solium is a much more 
dangerous possibility than infection with other tapeworms. 

The Dwarf Tapeworm.—The dwarf tapeworm, Hymenolepis 
nana is the smallest tapeworm found in man, but it often occurs in 
such numbers as to cause much irritation in the intestine. It is found 
oftenest in Italy, the warm parts of ‘Europe, Asia, Africa and America. 
In the United States it is more common than it has been supposed, 
and it is easily overlooked unless the feces are microscopically ex- 
amined for eggs. It is probable that rats and mice are as good hosts 
for this form of worms as is man. 

The adult worm, which consists of from 100 to 200 proglottids, 
is usually a little over an inch in length and less than one millimeter 
in width. The scolex has four tiny suckers and a crown of little 
hooks. The ripe proglottids differ from those of the large tape- 
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worms in being much wider than long, with an enlarged uterus in the 
form of a solid mass, partially divided into compartments instead of 
being branched. 

Stiles!° in 1903 predicted that further inestisetions would show’ 
that Tenia nana is one of the commonest intestinal parasites in the 
United States. 

This worm is commonly believed to pass both its larval and adult 
stage in a single host, contrary to what occurs, so far as is known. in 
any other tapeworm. It is said that the-eggs of this parasite can be 
found in the feces within a month after an egg from the preceding 
generation has been swallowed. Infection with these eggs rarely 
occurs since the eggs will not develop unless acted upon by the gastric 
juice. The common presence of this parasite or a variety of it in rats 


Fig. 127.—Davainea Madagascariensis. A, ery and neck. B, Gravid 
proglottids <8. (A, after Blanchard; B, after Daniels.) 


and mice indicates that infection in man may occur from accidentall) 
‘swallowing the excretion from these animals. A single small roll o 
the black feces may contain as much as one hundred eggs. 
' Among some of the peculiar symptoms which have been men- 
" tioned in connection with this infection is the possibility of a facial 
edema like that seen in the primary facial edema in trichonosis 
Disturbances of the nervous system are marked, particularly that oi 
the sympathetic nerve. The worm buries itself in the intestinal 
mucosa in which its hold is usually quite deep by the twenty-four or 
thirty hooklets it has. Chronic spasms and epileptiform convulsions 
have been reported.1!_ Thre fact that some cases have lasted as long as 
three years in spite of several apparently successful courses of treat: 
ment, seems to point to an infection as the main feature of the dwar 
worm carriers. 
A closely allied species, Hlymenolepis dioninatle occurs rarely in 
man. It closely resembles the dwarf tapeworm but is of larger size 
(4 to 24 inches in length) and has no hooks on the scolex. The eggs 
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elopanethe larva er adult of the mealworm, and in adult beetles. 
ey eaten iby, rats, mice or men, are transformed into adults. The 
's. have. heen found in the feces of man fifteen days after the eating 
ee infected mealworm. It is evident that prevention consists in 
ieding:wareluliy against the accidental swallowing of mealworms 
by cereals or other foods, and in cautioning children against putting 
tles. rother insects into their mouths. This worm in man is rare, 
wae iti is common in rats and mice. 

: considerable number of other tapeworms of this 
heen found in man, accidentally occurring in him, or 


‘ay in which tapeworms and other infections may be spread. 
m Riley and Johansen’s Medical Entomology.) 


vainea, One, D. madagascariensis, which is a small 
ng the length of ten or twelve inches. It is is found 
ren in tropical countries, especially in islands and 
ships. It has been suggested that the intermediate 
iteus sea-going cockreach, This tapeworm is inter- 
ere is not only a crown ef hooks on the head, but 
n the suckers also. The other species of the Davainea 
, recently described from children in Formosa and 
$ from the preceding species in its larger size, lack 
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no hooks on the scolex, and with an unusual fanlike arrangement 
of the uterus in the ripe proglottids. It has been suggested that the 
zebu may be its host since its flesh is eaten raw by the natives. 

A medium-sized tapeworm, Tenia phillippina, reaching a length 
of about three feet has been found among prisoners at Manila. It 
closely resembles the African tapeworm. Other species of this have 
been described from various parts of the world, especially southem 
Asiatic Russia. 

Another form of tapeworm is the Tinea confusa which has been 
described by Ward in Nebraska. It evidently is very rare. 

Of the accidental tapeworms of man there should be mentioned 
especially the dog tapeworm, Dipylidium caninum. This species is 
abundant in dogs, and sometimes cats, in all parts of the world. It 
is a species about a foot in length, with three or four rows of hooks on 
the rostellym, and a double set of reproductive organs in each pro 
glottid. The larva occurs in lice and fleas. The eggs hatch out in the 
intestine of the flea larva, and the embryos pass to the body cavity. 
Children who play with dogs are occasionally infected by this worm 
probably by accidentally swallowing lice or fleas or by crushing them 
and then putting the infected fingers into the mouth. 


FAMILY DIBOTHRIOCEPHALIDE. 


The tapeworms of this family are characterized by a flattened 
head with two slitlike suckers. The larve, which usually develop in 
fishes, have a long wormlike body with an invaginated heaa at one 
end. 

Fish Tapeworm.—The common fish tapeworm of man, Dibothrio 
cephalus latus, is an important species in the districts in which it oc- 
curs. It is found in all countries where fresh-water fish is extensively 
eaten, and especially in countries where it is commonly eaten raw. 
Fish taken from the Great Lakes frequently have been found infected. 

The fish tapeworm is a large species and commonly reaches a 
length of from 6 to 30 feet, or even more, having up to as high as 
4000 short, broad proglottids, only the terminal ones of which are 
as long as broad. Unlike the tapeworms of the family Teniide, the 
genital openings are near the middle of the under surface of the 
proglottids, instead of at one side. The proglottids do not retain 
the eggs until they break off from the chain, but void them, as do 
flukes, through the genital pore. 

The eggs are large and brown with a lid at one end as in fluke 
eggs, containing six-hooked embryos which are furnished with a 
covering of cilia. The eggs hatch in water after several weeks and the 
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embryos swim for a time by means of their cilia, though they often 
slip out of their ciliated envelope and creep on the bottom. It is 
believed that the embryos first enter some small aquatic animal, prob- 
ably a crustacean, which is eaten by a pike or perch or some other 
carnivorous fish, in the muscles of which it develops. When eaten 
by a susceptible host in raw or imperfectly cooked fish, the larva, ex- 
cept the head, is digested, and the head, attaching itself to the wall of 
the small intestine, begins to grow into an adult worm at the rate of 
about 31 to 32 proglottids a day. The mature eggs begin to appear 
in the feces in about a month. 

This tapeworm is important in the production of intense anemia, 
probably due to the oleic acid contained in its head which is 


Fig. 129—An egg of fish tapeworm D. latus. A, Segmented condeleis and 
operculum. 8B, Ciliated embryo of same, X about 300. (After Looss.) 


a substance having blood-destroying properties. Usually there is 
a marked effect upon the nervous system in the presence of infection 
by this type of worm. 


LARVAL TAPEWORMS IN MAN. 


The most common of these and the best known is the Echinococ- 
cus hydatids. It is a miniature form of tapeworm found in dogs and 
sometimes in other carnivorous animals. It measures only from one- 
tenth to one-fifth of an inch in length. The human infection usually 
results from too intimate association with dogs, and children espec- 
ially are liable to infection by allowing dogs to kiss them or lick their 
faces with a tongue, which in view of the unclean habits of dogs, 
may be an efficient means of transmission for the tapeworm eggs. 

The hydatids develop in many parts of the body, the liver being 
the favorite site, the lungs, kidneys, spleen, intestinal walls, mem- 
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branes lining the body cavity, heart, brain and various muscles may 
be affected. The development is very slow, it taking about five months 
for an embryo to reach the size of a walnut. A characteristic feature 
is that the membrane of the bladderworm itself is very delicate, 
but the capsule formed by the host is thick and tough. Since this 
form of worm produces mostly symptoms in the liver, and practically 
none in the intestinal canal, it need not be described further. 

Other forms of the larval worm are the Cysticercus (the Tinea 
solium which has been described), and the Sparganum mansoni which 
is a long, elastic rubber-like worm, varying from about 3 to 14 inches 
in length. This type of worm affects the connective tissues generally 
under the skin, and need not be described further. 


HOOKWORM. 


For many years it was customary jin the United States to look 
upon the shiftless people to be found in our South as the product of 
wanton laziness and an inborn lack of ambition. It is now known 
that the “poor whites” of the South whom the Northerners considered 
as “good for nothing” and “irresponsible” were largely instances of 
hookworm infection. Principally through the investigations of Dr. C. 
W. Stiles, of the U. S. Public Health Service it was found that these 
hopelessly incapable and pitifully emaciated and stunted people were 
the victims of this infection, which sapping their vitality and poisoning 
the system, stunted both mental and physical growth and that at 
least over two million people in our southern states were victims of 
these parasites. 

What is interesting in this connection is that the hookworm was 
discovered in Italy over 75 years ago, and it was only recently that it 
has been found out that people in most every warm country in the 
world have more or less instances of infection of this type, in some 
places at least as much as 100 per cent. being the victims. It has 
been stated that it is well within the truth ‘to say that over hali a 
billion people in the world are infected with hookworm, it being found 
more or less prevalent in the entire zone lying within 30° north and 
30° south of the equator, and practically all of the tropical and semi- 
tropical countries. In 1904 more than 300,000 persons were treated for 
hookworm disease in Porto Rico, and in the United States the disease 
is found throughout the states south of the Potomac and Ohio Rivers. 
in Arkansas, Missouri, Oklahoma and Texas, and also in California 
Generally speaking, the heaviest infection is found on the light sandy 
soil of the coastal plains and the lightest infection on the stiff, chy 
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soil of the Piedmont region, an intermediate infection being among 
the foothills and mountains. It is peculiarly a disease of the agri- 
cultural districts, and in eleven of the southern states between 1910 
and 1913, 43 per cent. of the children were found infected, and in the 
same territory, 35 per cent. of all. 

It is therefore remarkable that an infection that was discovered 
as long ago as this one was, took so long for its significance and wide- 
spread areas of activity in the human being to be noticed. Thus 
hookworm disease has been insidiously spreading, unrecognized and 
unchecked in the countries of the globe having a mild climate. 
The infection is in most instances so insidiously acquired by the un- 
suspecting victim, that he and the members of his family who are 
probably likewise being affected, do not know just when the disease 
began to manifest itself. In the course of a few summers, however, 
a once healthy family has become pale and puny, a once industrious 
family has become languid and backward in its work, a once pros-. 
perous family has fallen into debt, a once proud family owning valuable 
property has been reduced by an easily curable and easily preventable 
disease to tenancy and to poverty. ; 

Major Frick reporting on the infected troops at Camp Beauregard 
from March Ist to September Ist, 1918 showed that hookworm infec- 
tion is still present in a large percentage of the young men of the 
South. In many of these, it seemed to have no marked effect upon 
the health this being due probably to the mildness of the infection 
or the physical condition of the men through training. 

- In America the hookworm, Necator americanus, was probably 
introduced from Africa by the slaves. In most other warm parts of 
the world, a closely allied species, the Old World hookworm, Ancylos- 
toma duodenale, is more prevalent. It is impossible now to know what 
was the origin or natural distribution of either species, since both 
worms have been introduced by infected travelers into every quarter 
of the globe. In Europe, Ancylostoma duodenale is far the most. 
common. 

The two species of human hookworms are similar in nature; they 
agree in all important details of life history and both produce the same 
‘symptoms, require the same treatment, and can be prevented in the 
same ways. They are round worms, belonging to the great group 
of nematodes, which in adults live in the small intestine of their 
hosts and suck blood. The American hookworm is smaller than the 
Old World species, the measurements being about 8 millimeters and 10 
millimeters respectively in the males, and 10 millimeters and 15 milli- 


meters respectively in the females. They are normally whitish in 
nn 
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color but when gorged with blood they are reddish brown. 
females are much more numerous than the males, having : 
cylindrical bodies, largely occupied by the threadlike ovarie 


Fig. 130.—Necator (uncinaria) americanus hookworm, Porto Rico X16/ 


egg-filled oviducts. In the Old World species the mouth is a 
with a number of chitinous hooklike teeth, which in the Ame 
species are replaced by hard ridges or lips. The male worms are 


Fig. 131.—Necator (uncinaria) americanus hookworm, 
bursa of the male X61.6. 


cylindrical but instead of tapering at the tail end they posses 
umbrella-like expansion known as a bursa, which is supported by ¢d 
like rays somewhat suggestive of the ribs of an umbrella. The her 
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used for holding the female during copulation. - It was the claw- 
like ribs of this umbrella which first suggested the name “hookworm” 
for the parasites, although the hooklike teeth in the mouth of the 
Old World species might just as readily have suggested the name. 
The female worms produce an enormous number of eggs which 
are poured into the intestine of the host, usually in a continuous 


Fig. 132.—American hookworm, showing manner of' attachment to 
intestinal wall. ( Ashford and /garavides from Gray.) 


stream, but occasionally with intermissions, to be passed with the 
feces. The thin-shelled eggs, which are about 604 by 35 in size, 
and slightly larger in the American species, undergo the first stages 
of development while still in the intestinal canal, and by the time they 
are voided with the feces o are segmented into from two to eight 
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Fig. 133—Eggs of hookworm in early stages of segmentation. 4, Necator 
americanus. 8, Ancylostoma peaeae (Chandler. 


cells. The segmented condition, together with the fact that they are 
clear and not yellow or brown from bile stain, distinguishes the eggs 
from those of many other worms found in the intestine, Further 
development does not take place until the feces are exposed to air, 
when, if moisture is present arid the temperature is moderately high, 
the development continues and the embryo hatches in from 24 to 48 
hours. The newly hatched worm is about 0.2 millimeter in length with 
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a bottle-shaped esophagus, a simple intestine, and practically no 
reproductive organs. According to Looss, the larve will not develop 
well in feces derived from a purely vegetable diet, a small proportion 
of animal matter being essential for food. If suitable conditions are 
present the larve grow rapidly for four or five days, shedding the 
skin at the end of the second day, and in about five days under ideal 
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Fig. 134.—Lifeshistory of hookworm. A, Adults—females and males, in 
intestine. 2B, Egg passed in feces. (, Embryo hatching on ground 24 to 48 
hours later. D, Fully developed larva enclosed in sheath, ready to infect 
human being. J?, Larve released from sheath migrating in body of new 
host. (Chandler.) 


conditions, the skin begins to become detached again but is not shed. 
This skin is retained as a protecting sheath for the larva, but does not 
hinder free motion. The larva by this time has grown considerably in 
size, being over 5 millimeters in length, and is now in its infective stage 
and ready to begin its parasitic life. No further food is taken but the 
parasite begins an active migration in the neighboring soil or water 
The parasite is capable of living for perhaps ten or twelve months 
under favorable conditions of warmth and moisture. They cannot 
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Jop beyond this point unless they gain entrance into the body of 
auman being and find their way into the intestinal canal, usually 
upper portion of the small intestine. The glowing heat of the 
mer and the freezing weather of winter are destructive both to the 
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Fig. 135.—A, Girl (aged 16), practically an invalid from childh has « 
jeen treated for malaria and tuberculosis. Was found to be heavily in- 
mon hookworms and was given treatment. 8B, As she is today. 


lopment of the hookworm eggs and to the life of the larva. These 
e may attach themselves to food, carried in on soiled hands, or 
aps more frequently, may be swallowed along with uncooked 
such as strawberries, plums, celery and lettuce. 

Though some infection is carried through the mouth, most of it is 
ired through the skin in a very interesting way. In brief, when 
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they are protected by the second sheath, they possess the faculty to 
burrow in a few minutes through the skin and to enter the tiny blood 
capillaries, then being carried along by the blood current to the heart 
and the lungs.. After they are carried into the lungs, the capillaries 
being too small to permit them to pass through, they begin to burrow 
again and get into the air-spaces and finally into the windpipe and 
then the throat, where they are swallowed with saliva and food. 
Usually in about eight weeks from the time of their entrance through 
the skin, the host is harboring adult hookworms in the intestinal 
canal. Once in the intestinal canal, a moulting takes place and the 
development into the ‘adult worm, which can be seen with the unaided - 
eye. In this state they fasten onto the walk of. the intestine and live 
for years. 

Symptoms.—When we consider that several hundred hookworms 
may live in the intestine at one time and live there for from six to 
ten years, sapping the blood, wounding the intestine and poisoning 
the body, it is not strange that the body becomes diseased, for in this 
disease much blood is lost. In the severe cases of the disease, the 
blood is reduced to one-fourth to one-sixth of what it should be. 
Perhaps the best concise déscription of the symptomatology of this 
condition is expressed by Farrell.12 In such cases we find the vic- 
tim’s normal color replaced by a pale, sallow complexion; the lips 
are pale, the mucous surfaces generally are pale, and the skin is of a 
pale, yellowish hue. The eyes are listless, the pupils dilated and not 
very responsive to light; often they present a blank stare, fish-like in 
character. The hair is dry and scant, especially in the armpits. The 
face and the ankles are often swollen, anemic ulcers frequently appear 
on the legs, and the abdomen is prominent, giving rise to the term 
“pot-belly.” The chest is flat, and the shoulder blades stand out 
prominently, suggesting “angel wings.” When the disease occurs 
during the growing period there is a marked retardation in develop- 
ment; that is to say, a boy or girl may not be developed at 18 beyond 
what would be expected of one at 13 or 14 years of age. The appetite 
is often perverted, so that the sufferer has a craving for a particular 
kind of food, and often for certain substances not foods. For example, 
victims of the disease frequently crave clay, and for this reason are 
termed “dirt-eaters.” Again, coffee-grounds or salt may be the sub- 
stance desired. ; 

The intestinal wall is considerably damaged by the worms, and 
becomes tender to pressure especially over the pit of the stomach. 
Where the worms bite, raw surfaces are left, so that it is easy for any 
germs, such as may cause typhoid fever or tuberculosis, to get into 
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the body and set up a disease more violent in character, and more 
frequently fatal, than hookworm disease. There may be severe head- 
aches, lassitude, dizziness and inability to sleep. The heart is poorly 
nourished by the impoverished blood, yet it is called on to do the work 
necessary to keep the body supplied with oxygen from the lungs and 
food from the digestive tract. As a result the heart’s action becomes 
labored, so that hookworm disease is frequently mistaken for heart- 
disease or Bright’s disease. Most of such cases can easily be cured 
by getting rid of hookworms. 

It must not be inferred that every person who is infected with 
hookworms suffers with all the symptoms mentioned. Much of the in- 
fection is so mild that the presence of the disease might not be sus- 
pected. In cases of medium severity, one or more of the symptoms 
will be present, but the existence of the disease cannot be confirmed 
until the eggs of the worms are demonstrated in the excreta by 
microscopic examination. 

The disease, however, even in very mild cases, is a menace for 
two reasons: First, any infection exerts a handicapping influence on 
the victim. This has been shown among students who, though mildly 
infected, were underdeveloped in size and were backward in their 
studies; and, being below the standard, they were more subject to 
other diseases. Second, the persons mildly infected are carriers and 
distributors of the hookworm eggs, and may become responsible for 
the disease in a severer form in themselves and in other persons. 

Treatment.—Treatment of hookworm disease consists, primarily, 
of the administration of a drug which will kill and expel the worms 
from the intestine. In severe cases this is followed with a tonic to 
bring back some of the lost ‘health and vitality. 

Various drugs have been used to destroy hookworm. The three 
that stand out as most prominent are thymol, the oil of chenopodium 
and chloroform. The treatment as advanced by Farrell in 1914 is as 
follows: “Hookworm disease is usually treated with Epsom salts, and 
with powdered thymol given in capsules. The object of the Epsom 
salts is to free the intestine from mucus or other substances surround- 
ing the hookworms and protecting them from the action of the thymol. 
The patient should take little or no supper on the evening before the 
thymol is to be administered. As early at night as is convenient he 
should take a dose of Epsom salt. The next morning as early as the 
salt has acted, half the number of capsules of thymol prescribed for 
the whole treatment should be taken. Two hours later the remaining 
capsules should be taken. Two hours after the second dose of thymol, 
another dose of Epsom salt should he taken, which will expel the 
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hookworms that have been forced to loosen their hold on the intes- 
tinal wall by the action of the thymol, and will also get rid of the 
excess of thymol before it has had time to produce any harmful 
effects on the patient. Nothing should be eaten on the day the cap 
.sules are taken until the final dose of Epsom salt has acted well. A 
little water or strong coffee, without milk, should alone be allowed. 

As alcohol and oils dissolve thymol, making it actively poisonous 
to the patient, the use of them in any form would be exceedingly 
dangerous. Gravy, butter, milk, all alcoholic drinks and patent medi- 
cines, which generally contain alcohol, should be forbidden on the 
evening before and on the day of the treatment, Moreover, as many 
hookworm patients have dilated stomachs which do no readily empty 
themselves and it is important that the thymol reach the small in- 
testine at once, the patient should lie on the right side for at least 
half an hour after taking each dose of thymol. 


Dose or THYMOL. 


ee ee ee eee 


Age, Years Grains Grams 6 AM. i 8 au. 


1 to 5 7.5 0.15 Y% dose Y, dose 
5 to 10 15 1. ¥Y% dose % dose 
10 to 15 30. 2. Y% dose Y dose 
15 to 20 45, 3. ¥Y, dose Y% dose 
20 to 60 60. 4, \Y% dose \Y% dose 
60 and upward 45. 3. Y%, dose Y, dose 


The dose of thymol varies with the age of the patient. As the 
disease retards development and persons 18 years old often have only 
the normal growth of 13, apparent and not actual age determines the 
dose. A competent, physician, of course, should supervise the treat- 
ment. The accepted scale of doses is shown by the accompanying 
table. . 
The thymol is powdered and given in capsules. If sugar-of milk 
is added grain for grain, the thymol operates better. 

In a majority of cases two treatments like the one just described 
will expel all the worms. In 1518, out of 3630 patients treated in 
Porto Rico, a single treatment effected a cure; a second treatment was 
sufficient in 1166 cases; 518 required a third; 247 a fourth, 104 a fifth; 
47 a sixth, and so on until the last case was freed from hookworms 
by the eleventh treatment. Frequently the worms not killed by the 
thymol are sickened to a degree that they do not deposit any eggs 
for approximately two weeks. By a microscopic examination, made 
two weeks or longer after the last treatment, it is possible to know 
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when all of the.worms are destroyed, and the treatment completed. 
When a microscopic examination is not possible, the feces expelled by 
each treatment can be examined for hookworms in the manner already 
described. When no more worms are seen, one extra treatment for 
good measure should be given.” 

A few years ago oil of chenopodium came into favor in some 
parts of the United States as a remedy for hookworm, and then rapidly 
supplanted all other remedies. It is made from a common weed, 
usually called Jerusalem oak, or goose-foot, and is therefore very 
cheap and the supply inexhaustible. It is more effective than thymol 
and is if anything, less dangerous to the patient. To correct the con- 
stipating effect of the oil of chenopodium, Hall and Foster strongly 
advise giving castor oil with the chenopodium, and also afterward. 
This gives a maximum of both efficacy and safety. The usual method 
of giving oil of chenodium is 5 to 15 drops at two hour intervals, each 
dose being accompanied by castor oil. 

Of late chloroform has been given with chenopodium in which it 
dissolves. Hall and Foster have claimed, by means of extensive ex- 
periments on dogs, that chloroform itself is more efficient against 
hookworms than any other drugs with which they have experimented. 
but carefully checked up experiences show ‘that chloroform itself 
clears away but about 30 per cent. of the worms, while chenopodium is 
curative in at least 99 per cent. of the cases, Darling, Barber and 
Hacker! administered the oil of chenopodium, chloroform and castor 
oi), the dosage af oil of chenopodium™being 30 millimeters in one 
series and 40 millimeters in another. They found that the addition of 
chloroform with the oil of chenopodium, particularly when in consid- 
erable amounts, enhanced the danger of vomiting, and in that way 
rendered the combination less efficient. They have concluded that the 
maximum dose 0.5 cubic centimeters three times,:or 1.5 cubic centi- 
meters is the treatment for recommendation as a routine vermicide. 
This did not have toxic effects as in the full dose and the treatment 
gave very satisfactory results in removing 90 per cent. of all worms 
present. If chloroform alone is used, it should not be repeated in less 
than three weeks, since it does some temporary damage to the liver 
which may not be completely repaired in less than that time. 

Prevention —Methods of prevention of hookworm disease are now 
being carried out by the people in the southern climates by wearinz 
shoes, in that way preventing the entrance of the hookworm larve 
through their feet. Kneeling bare-kneed or resting the bare hands on 
the moist ground beside a stream or pool to drink, drinking water 
which is directly or indirectly polluted, dirt eating, eating with soiled 
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hands, the chewing of dirty finger-nails are advised against. By these 
and a hundred other ways the laborer who had become infected is 
now protected. If it were not for the pitiful ignorance and stupidity 
of the people to be dealt with, the prevention of this disease woukd be 
easy, but the hookworm has a valiant ally in the stunted brain and 
will of its victims and in the unsanitary habits which characterize 
almost every hookworm infested country. Thus the prevention and 
eradication of hookworm disease is the prevention of pollution of the 
soil—in other words, proper sanitation. Not only the hookworm, but 
almost all of the true nematode parasites of the human intestine are 
the direct outcome of unsanitary conditions. Rural communities re- 
quire privies in connection with each home. Their use should be 
restricted to the women and the children or to the family of the 
manager. When more privies or latrines of some sort, even if it be 
only a ditch, are used by the rural population, hookworm infection 
will soon pass away. As was stated before, the worm lives but about a 
year, and thus this point of sanitation is important. 

The isolation and treatment of infected persons is to be highly 
recommended, especially in cases of immigrants or new arrivals from 
infected regions. It is to the great credit of this country that so much 
work has been done in this infection, and the work done by the 
American Hookworm Commission, financed by a gift of a million 
dollars from John D. Rockefeller, which is now extended throughout 
the West Indian Islands, Cegtral America and Egypt, requires the 
greatest commendation and tManks. 


INTESTINAL ROUNDWORMS. 


The so-called intestinal nematodes are frequently met with, es- 
pecially the Ascaris lumbricoides and the Strongyloides, Such in- 
fections are met with in people of the North and city dwellers, as 
well as in those of the South and tropical countries in whom they are 
more numerous. For a long time it was believed that these infections 
were not capable of producing symptoms, or that such that were, were 
very slight, and therefore their significance was almost negligible. 
However, severe symptoms may occur in connection with them and 
they should always be looked upon in a pathogenic sense. 

The presence of intestinal worms of practically all species can 
be determined by the finding of eggs in the feces. For this purpose. 
a small portion of feces about the size of a walnut, is mixed with about 
30 cubic centimeters of distilled water, drained through several thick- 
nesses of wide mesh (surgical gauze), and centrifuged at high speed 
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for about ten minutes. The upper liquid is then poured off, more 
water is added, thorough shaking is accomplished and centrifuging 
again. The material shown down at the bottom of the tube contains 
the eggs and can be readily found under a microscope. The eggs are 
colored yellow or brown from bile in the feces. The eggs from hook- 
worms, Strongyloides and a few others are clear and colorless. In 
the instance of pinworms, the adult female containing the eggs usually . 
passes out entire, whereas in Strongyloides, the eggs hatch before 
leaving the host. 

Treatment.—Since the treatment of most of the nematodes in 
general is similar, it may be dispatched here, It is important that cer- 
tain general principles be carried out, because almost all anthelmintics 
are poison and the host is simply protected because of their compara- 
tive insolubility or their rapid elimination. For worms situated in the 
upper portion of the digestive tract, drugs such as chloroform which is 
rapidly absorbed and eliminated can be used, whereas for worms sit- 
uated in the lower portion of the digestive tract, insoluble drugs 
would in general be better. Certain drugs have more or less specific 
action against certain species of worms, as evidenced by the use of 
oil of chenopodium against Ascaris, and chloroform against hookworm. 
This apparently specific action may be due to a mode of life of the 
worm affected which makes it particularly easily reached by the drug. 
In the case of hookworm, for instance, Hall and Foster believe that 
their specificity may be due to the fact that hookworms are blood- 
suckers, and that the chloroform rapidly absorbed by the blood is 
ingested by the hookworm in amounts sufficient to cause stupefaction 
or death. 

Santonin has been the classical drug for expelling Ascaris, but 
oil of chenopodium has recently been demonstrated to be considerably 
more effective. The oil when properly administered is almost 100 per 
cent. effective for Ascaris, and is more dependable than any other 
drug commonly used for worms. The oil of chenopodium, admin- 
istered as for hookworm, is probably the most effective remedy with 
the whipworm, which is usually quite resisting to treatment. In the 
instance of pinworms, on account of their situation in the lower part of 
the intestine, drugs which are not rapidly absorbed from the intestine 
and relatively insoluble are the best. Of these thymol, male-fern, 
and best of all, oil of chenopodium, are effective remedies. The treat- 
ment for the Strongyloides is the same as that for hookworm, al- 
though they are quite difficult to expel. Preventive measures against 
all the true nematode parasites of the intestines consists mainly of 
proper sanitation. 
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ASCARIS LUMBRICOIDES OR EELWO 


This is one of the largest nematode parasites knos 
averaging about 10 inches in length, and occasional 


Fig. 136.—Ascaris—dissected to show anatemy—fe 
above, male below. (Chandler.) 


foot and a half, while in diameter the body may be 
ordinary leadpencil. The males are usually several 
The infection with these worms is very common (eccu 


: : et totn sieve 
Fig. 137,—Eggs of Ascaris lumbriceides X50. 
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of the world, and especially in children) 
as far north as Greenland and Finland. 
dant and almost universally present in 
boring anywhere from two or three to 
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Ascaris can be immediately recognized by its large size and robust 
form, and by it being more slender at the head than at the tail. The 
sexual organs occupy the greater part of the body. The human species 
is usually looked upon as a, variety which occurs in hogs. 

The life history of Ascaris is usually thought to be very simple. 
The eggs, of which thousands are deposited by a single female, 
develop within the egg-shell outside of the human body, in water, 
soil or manure piles. These eggs are about 0.06 millimeter long by 
0.04 millimeter wide, elliptical in form, with a thick transparent, 
shell, usually bile-stained, covered outside by irregular albuminous 
coats which give them a rough warty appearance. In about a month 
or six weeks after being passed, and under favorable conditions in soil 
or water, the embryo will develop, which then can be seen rolled up 
within the shell. The egg may remain for months or years in this 
condition. The use of common feces as a fertilizer undoubtedly re- 
sults in a wholesale contamination of pe ae and other garden 
products. 

When swallowed by a suitable host, the hard shell of the egg is 
dissolved off and the parasite is liberated in the small intestine. After 
about five or six weeks, maturity is reached and the production of 
eggs begins again. The rat is very susceptible to this worm and 
probably is a marked factor in the dissemination of this infection. 

Symptoms.—The symptoms produced by Ascaris infection vary 
greatly with different individuals. In some cases practically no 
ill effects are noted, in others there may be peculiar mental and con- 
stitutional ailments occur, such as feverishness, anemia, restlessness, 
epilepsy, insomnia and delirium. Stomachache, loss of appetite, 
.nausea and nervous phenomena are commonly seen. The nervous 
and constitutional effects are probably due to toxic bodies produced 
by the worm. These worms occasionally creep forward into the mouth 
or nose, sometimes creep out of the intestine and body cavities, going 
through the intestinal wall, and may give rise to the formation of 
abscess. 

WHIPWORM. 


With the exception of hookworm, the whipworm Trichuris trich- 
iura, is the most common: intestinal worm parasitic in man. It is a 
nematode related to the trichina worm in which the anterior end of 
the body is drawn out into a long filament like the lash of a whip. 
The female whipworms, which are always the more numerous, are 
about two inches long, while the males are a little smaller. 

The human whipworm is found in almost every part of the world, 
but.is specially prevalent in warm countries, where it parasitizes both 
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man and monkeys. It makes its home in the cecum and may be found 
in the appendix or large intestine as well. When in the intestine it 
is said to transfix the wall with its thread-like anterior portion, but 
there is some evidence to show that it merely buries its long head and 
“neck” between the folds of the intestinal wall. 

Usually the only evidence of the presence of whipworms is the 
appearance of the characteristic dark-colored, barrel-shaped eggs in the 
feces. These eggs develop in water or moist soil, in which they may 
live for years without losing their vitality. Infection, as far as known, 
occurs as in the case of Ascaris, the worms attaining a maturity and 
producing eggs in less than a month after the eggs have been swal- 


Fig. 138—Human whipworm, Trichuris trichura. (Tricho- 
cephalus dispar.) X15. 


lowed. Although the whipworm feeds on blood, it undoubtedly pro- 
duces toxins, as evidenced by the increase in eosmophiles in the 
blood which nearly always occurs in case of whipworm infection and 
by the occasional mental disturbances and other nervous symptoms. 


PINWORMS. 


One of the most frequent and widely distributed intestinal para 
sites of man is the pinworm, Oxyuris vermicularis, It is seen almost 
universally in children at one time or another in temperate as well as 
in tropical countries. It inhabits the lower part of the small intestine 
and the cecum. 

The adult females are whitish worms, about two-fifths of an inch 
in length, and have the diameter of about an ordinary pin. The males 
are only about half as large and have the posterior end of the body 
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rolled ventrally. The adult females filled with eggs leave the small 
intestine and cecum and wander back to the rectum whence they are 
passed out with the feces or creep out of the anus, especially in the 
evening or at night, causing intense itching. These egg-filled females, 
or free eggs which already contain coiled embryos, live in the moist 
groove between the buttocks, in girls sometimes creeping forward 
to the vagina. From the scratching and rubbing which results from 
the itching in the vicinity of the anus, the fingers and fingernails be- 
come infected with the eggs. In that way they may be carried directly 
or indirectly into the mouth, thus causing reinfection, or they may be 
transmitted from person to person. 


Fig. 139.—Early development of pinworms, Oxyuris vermicularis. 4, 
Newly laid egg containing tadpole-like larva. B, Egg 12 hours later with 
nematode-like larva, C, Egg with fully developed embryo. D, Newly 
hatched embryo. X500. (A and B after Braun; C and D after Leuckart.) 


After infection, which probably nearly always occurs by way of 
the mouth, about two or three weeks elapse before sexual maturity is 
again attained and the eggs and females reappear in the feces. 

As a rule no inconvenience is felt from the presence of even large 
numbers of pinworms, yet they sometimes produce reflex nervous 
symptoms, probably by secretion of toxins, and they may interfere 
with the normal action of the bowels. It is believed that they are 
also capable of producing lesions in the appendix which may cul- 
minate in appendicitis. The intense itching which they produce by 
creeping in the vicinity of the anus is usually the most disagreeable 
effect of their presence. They are most successfully removed by 
enemata methods of treatment. 
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STRONGYLOIDES. 


Another parasite of the intestine which is of wide distribution 
and locally very common is Strongyloides stercoralis, a very small 
worm about one-tenth of an inch in length which bores deep into 
the mucous membrane of the intestine. The female Strongyloid, which 
is the only sex known, can be recognized by its small size, and micro- 
scopically by the chain of six or eight eggs, lying near the middle of 


Water, With free-living 

Fig. 140.—Life history of Strongyloides stercoralis. A, Adult female 
in intestine (note long pharynx, egg-containing uterus and vaginal opening 
on posterior third of body. B, Newly born embryo as passed with feces. 
C and D, Adult female ana male, respectively, of free-living generation. 
E, “Rhabditiform” larva, from female of free-living generation. 
F, Filariform larva, resembling  SoentelsH and formed by metamorphosis 
of E, ready to infect by boring through skin. X75. (Partly after Peed) 


the body, visible through the delicate body wall. The eggs, which are 
deposited deep in the intestinal coat, normally hatch before leaving 
the digestive tract of the host and grow considerably, so that when 
the feces of an infected person are examined microscopically the active 
writhing larve 250 in length, can be seen darting about in snakelike 
fashion. Further development of the larve takes place in water of 
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fairly high temperature, under which conditions it attains a sexually 
mature form, male and female. They now copulate, and the females 
lay 30 or 40 eggs, all within a couple of days. This second generation 
of eggs hatch into tiny free-living larve, resembling the parents, but 
after their first moult they lose the parental characteristics and become 
like their grandparents, after which they soon die unless they gain 
entrance into the digestive tract of the human being. 

The method of infection is similar to that of the hookworm. 
While the larve may occasionally gain entrance to their host with 
polluted water or food, they are able to bore through the skin as do 
the hookworm larve. 


Fig. 141.—A, Larve breaking through into the muscularis mucosa. B, Just 
inside outer longitudinal muscular coat of the duodenum. (Gage.) 


The most characteristic factor of this nematode is its ability of 
boring its way through the various tissues of the body. Gage has 
reported a case of an emaciated individual with a persistent cough who 
was supposed to have tuberculosis, and on the examination of his 
sputum, the larve were noted. At post mortem the mucus from the 
duodenum contained large numbers of adult worms in all stages of 
development, these being also found in the lungs. 

In the majority of cases, however, the Strongyloides do not cause 
very serious ill effects from their pursuit of life and happiness in the 
intestine. Nearly all cases of diarrhea and dysentery in which the 
Strongyloides were formerly supposed to be the chief agent, can now 
be ascribed to some other cause. Barlow, however, reports five un- 
complicated cases of intermittent diarrhea without blood or mucus in 
the stool, in which there were colic and certain nervous symptoms, 
and I have seen such cases. 

37 
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OTHER SPECIES, 


There are numerous other species of nematodes which occasion- 
ally make their home in the human digestive tract. Some are locally 
common, others merely sporadic in their occurrence. Stephens lists 
59 species of nematodes as having been observed in man. None of 
these are of great importance since they seldom cause serious ailments 
and most of them are rare. The following is a list of the names of 
some of these: 


Belascaris cati Esophagostomum apiostomum (brumpti) 
Toxascaris limbata O. stephanostomum var. thomasi 
Physaloptera mordens Gigantorhynchus hirudinaceus (gigas) 
Trichostrongylus (several species) ) Echinorhynchus hominis 
T. instabilis (subtilis) ) Hormorhynchus (or Echinorhynchus) 
T. orientalis moniliformis 
Ternidens (or Triodontophorus) dem-  H. clarki 

inutus 


HILL DIARRHEA. 


This condition has been described by Crombie who had abundant 
opportunities for studying in Simla, and the more chronic cases in 
patients returning to Calcutta with the disease from various hill 
stations. 

Symptoms.—The most essential feature of this form of diarrhea 
is that it is limited to the early hour of the day, beginning about 3 to 
5 a.M, and rarely continuing after 11 a.m., but recurring at the same 
time.each day. From one to six motions may be passed daily, but 
usually from two to four, while a noteworthy feature is that not only 
are they unattended by pain or depression of the pulse, but they act- 
ually afford relief to the abdominal discomfort and distended feeling 
which precede the evacuations. The stools are liquid, frothy, and of a 
light-grey color, resembling whitewash, while their odor is particularly 
feculent, but not offensive. During the remainder of the day the 
patients go about their occupations without any discomfort or anxiety. 

For some time the general health is but little affected. Associated 
with the condition, however, is usually a flatulent dypepsia, affect- 
ing both the stomach and intestinal canal which may commence im- 
mediately on the patient arriving in a hill section and therefore must 
rather be due to physiological processes than to any infective agency. 
The almost entire absence of bile from the motions point to deficient 
action of the liver. 

Diarrhea may continue in this way for many months, and in some 
cases recur during each season in the hills for a number of years 
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without the general health being materially affected, but more com- 
monly some degree of emaciation results. Usually when the patient 
returns to the lower levels, the symptoms disappear, a re-establish- 
ment of normal function takes place and improvement sets in both 
locally in the abdomen, and generally in the body. Generally it is 
met with in the height of the rainy season, declining again at the end 
of the rain. This distribution is of importance in connection with the 
possibility of the disease being a water-borne infection, for it is most 
prevalent just when the water-supply is purest after the hills have be- 
come thoroughly washed free of any accumulation of dust and dirt. 
However it has-been observed that those who drank boiled water did 
not escape the disease. Children under twelve years of age are rarely 
attacked. It might be due. some believe, to individuals living on the 
hot plains for a while, then coming up into the hills in a debilitated 
condition due to long exposure to heat, when they are suddenly ex- 
posed to a great deal of atmospheric pressure which could produce 
sickness and other physiological perturbations. 

The prognosis is good as long as emaciation has not advanced, 
and removal from the hills is possible after treatment has failed to 
control the disease. It is only neglected cases running on into sprue 
that become dangerous to the health. 

If seen early, the treatment is very effective. Grant suggests a 
dose of blue pill and Dover’s powder at bed-time, and in the morning 
an ounce of castor oil with a little laudanum. Farinaceous diet and 
confinement to the house for a few days then suffices to stop the 
trouble. For recurrence the treatment is repeated. Warm clothing is 
ordered and a careful diet observed. Opium should only be given 
with ipecacuanha, as it otherwise checks the liver secretion. The giv- 
ing of fairly large sized doses of pepsin two hours after meals has 
been beneficial in cases. Severe cases will require peptonized milk, 
eggs, boiled fish and then fowl may be added as improvement sets in. 
Protection of the bowels from chills by means of a flannel binder 
round the abdomen, especially at night, is an important safeguard 
against attacks and recurrences of the disease. The success of these 
simple measures and the pepsin treatment support the physiological 
view of the causation of the disease. 
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CHAPTER XIX. 


Rectum and Anus. | 


PROCTITIS. 
(Chronic Proctocolitis, Coloproctitis.) 


Curonic inflammation of the rectum in the majority of instances 
involves the upper portion of the large bowel as well. It is rare that 
chronic inflammation is confined to the mucosa of the rectum, because 
in most instances it descends from the descending colon, involving 
the mucosa of the rectum by extension. It is met with under two 
forms, the atrophic and hypertrophic. Not infrequently both types of 
inflammation are present at the same time in different areas of the 
mucosa, 

The atrophic form, usually chronic in nature, is due to extension 
from the descending colon beyond the pelvic colon into the rectum. 
It is more frequently seen in men and can be noted by the mucous 
membrane having a mild degree of congestion, somewhat dusky red 
in color, dry and glazed in appearance, often with adherent particles 
of dried feces, the rectum being very much dilated, the anal tissues 
ofttimes being relaxed and giving one the impression of a partition 
thinner than normal between the external and a largely dilated rectum 
beyond, occasionally with a contracted and irritable sphincter, and a 
patient in whom the history of constipation is distinct. 

The hypertrophic form, which is supposed to be secondary to an 
acute variety, in my opinion is an entity beginning as a chronic pro- 
cess. It often involves the entire colon, is frequently met with in 
women, the mucous membrane being pale and swollen; there is 
Present tenacious mucys, which mucus secretion is marked, the 
whole rectum giving the appearance of being smaller in caliber, due 
io extension of the process into the muscular and perineal tissues, 
and a person in whom the element of constipation may or may 
not be present. 

Etiology and Pathology.—The atrophic form is supposed to result 
from chronic constipation and the habitual use of purgative medicines. 
Other causes mentioned are the repeated use of bulky enemata, over- 
indulgence in highly seasoned foods, alcoholic beverages, and so on. 
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In my opinion, the condition is practically always secondary toa 
Status of chronic excessive intestinal toxemia in which the mucous 
membrane takes on an atony of the superficial cellular elements due to 
the effect of bacterial toxins upon it. Therefore it is oftenest met with 
in instances of the indolic or mixed forms of chronic excessive intes- 
tinal putrefaction, and this in my opinion represents an etiology far 
more important than the first mentioned. 

The etiology of the hypertrophic form is less obscure and difficult 
to trace. It undoubtedly is due to the saccharo-butyric type of chronic 
excessive intestinal toxemia and therefore is usually made worse by ° 
the taking of large quantities of starchy foods, as bread, oatmeal, 
rice and potatoes. 

The pathology of the two forms of chronic proctitis is well indi- 
cated by their names. In the atrophic form the mucosa is thin, in- 
elastic, the crypts of Lieberkihn atrophied, and the substance between 
them greatly decreased. The solitary follicles appear large and 
prominent, due to the atrophied condition of the surrounding mucosa. 
Minute ulcerations may be present, particularly under particles of 
adherent feces. The pathology of the hypertrophic forms is exactly 
opposite. Here the mucosa will be found thickened, the follicles of 
Lieberkiihn hypertrophied, and the interglandular spaces increased. 
both in depth and width. 

Symptoms.—The symptoms of the two forms of chronic proc- 
titis are for the most part identical, with the exception that while 
in the atrophic form constipation is a feature, in the hypertrophic 
form it may not be. Usually the onset is imperceptible to the patients, 
and in my opinion such symptoms as are present, such as impaired 
appetite, pale coated tongue, loss of weight, dull headache, sallow 
complexion, etc., are due to the intestinal toxemia and not to the 
proctocolitis. However, pruritus may be a feature of both varieties. 
In the atrophic the perianal tissues are comparatively tender and easily 
cracked or fissured by handling, whereas in the hypertrophic variety 
the discharge from above causes more or less moisture of the parts 
with a thickening of the anal folds which may be distinctly hyper- 
trophied and even edematous. 

The diagnosis presents no difficulties since it is made in connec- 
tion with the diagnosis of chronic excessive intestinal toxemia, the 
examination of stool and urine specimens, plus the use of the proc- 
toscope. 

Treatment.—The treatment of these conditions is entirely de- 
pendent upon the type of intestinal toxemia present, plus some local 
measures. As a rule local measures are not necessary if the intestinal 
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toxemia is well handled. Subject matter in connection with the 
dietetic and bacterial treatment of chronic excessive intestinal toxemia 
will be found in the chapter under that heading. 

Where distinct local symptoms are present the use of castor 
oil, once every four to seven days, or perhaps the use of magnesium 
sulphate in the morning, answers a good purpose in bettering the local 
condition of the gut. What cannot be accomplished with these can 
never be accomplished by the use of enemata or irrigations, however 
administered and whatever the solution used. 

Occasionally direct application through the proctoscope may be 
called for. Hot irrigations of boric acid, or weak (1:500) carbolic 
acid solution, are of some benefit in relieving congestion, and promot- 
ing the absorption of inflammatory products as well as preparing the 
part for further medication. Where ulceration is distinct the coating 
of the interior of the rectum with calomel or equal parts of calomel 
and bismuth subnitrate is an excellent means of local treatment. A 
solution containing non-alcoholic fluid-extract of hydrastis and iodo- 
form has been recommended. When stimulation is required, the silver 
salts are the best agents. The nitrate is the most generally efficacious 
of these; from 1 to 5 per cent. solutions topically applied often work 
most beneficially. 


HEMORRHOIDS. 
(Piles.) 


Etiology and Classification.—This condition has been described 
since Moses’ day and is found mentioned in the fifth book of the Old 
' Testament of the Bible, and since the days of Hippocrates has occupied 
a definite place in nosology. 

Hemorrhoids are enlarged blood tumors caused by a pathologic 
condition of the hemorrhoidal blood-vessels. The movable part of 
the rectum is supplied by the superior hemorrhoidal artery, the ter- 
minal branch of the inferior mesenteric, while the lower part of the 
rectum about the anus is supplied by the middle and inferior hemor- 
rhoidals, branches direct and secondary respectively of the internal 
iliacs, 

Among the predisposing causes of this malady (which is peculiar 
* to the human family) is mentioned the upright carriage of man, which 
means that during two-thirds of the twenty-four hours super- 
imposed upon the middle and inferior hemorrhoidal vessels are col- 
umns of blood which causes more or less distention, this being a 
factor because of the looseness of the mucous membrane and the abun- 
dance of the cellular tissue to which the blood-vessels of this region 
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ramify. Anything which prevents the portal vein from emptying 
itself freely into the liver must result in damming back the column of 
blood into each of its several radicles, thus producing engorgement 
and congestion. During congestion, the portal vein and its tribu- 
taries are distended with blood and it is reasonable that if there isa 
pathological condition of the liver, spleen or heart, it might result in 
local congestion of the part and thus be considered a cause of hem- 
orrhoids. 

Hemorrhoids is a wide-spread condition affecting a considerable 
proportion of adults. Heredity does not seem to play any part, nor 
do matters of race. Excesses of eating and sedentary habits are un- 
doubtedly factors. Pregnancy and parturition are factors in the 
female, as is probably excessive indulgence in stimulants, such 
coffee, alcohol, etc. ; 

Exciting Causes—A number of factors are mentioned as exciting 
causes among which are, constipation, and the act of defecation in 
which excessive straining is engaged in. Thrombotic external hemor- 
rhoids are often a direct result of the passage of costive stools, the 
straining causing a rupture of a small vessel at the anal rim with a 
tumor formed by the escape of blood. The habitual use of purgatives 
and medicine is one of the most noteworthy of the exciting causes, this 
bringing about a congestion and local irritation, and a violent peris- 
taltic straining excited. As is well known, colocynth, jalap and aloes 
have a local congestive effect upon the lower rectum. Diseases of 
organs adjacent to the rectum in which there is a damming back of 
the circulation, and in liver and valvular heart conditions chronic 
congestion of the inferior hemorrhoidal veins may take place and 
cause the development of hemorrhoids, Tight lacing has been men- 
tioned as a cause of hemorrhoids, but probably is rather far-fetched. 

Classification —Hemorrhoids are divided into two classes, external 
and internal. Externdl hemorrhoids are situated below or upon the 
distal side of the mucocutaneous line and are covered by the skin or 
skin and mucocutaneous tissue of the anus.. They involve the vessels 
of the inferior venous plexus, which is connected with the general 
systemic circulation, and are fixed in their position outside of the 
external sphincter muscle. 

Internal hemorrhoids are located above or upon the proximal side 
of the mucocutaneous line, invested wholly by mucous membrane, im- 
plicate only the vein of the superior hemorrhoidal plexus, which is 
connected with the portal system, and when accidentally prolapsed 
are capable of being returned to their normal habitat within the 
rectum. 
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Various other classifications are engaged in such as bleeding, 
itching, protruding, etc. External hemorrhoids are for practical pur- 
poses, further divided into varicose external hemorrhoids, thrombotic 
external hemorrhoids, and skin tags or connective-tissue pile. 


EXTERNAL HEMORRHOIDS. 


External varicose hemorrhoids are due to engorgement of the 
veins surrounding the anus and generally are associated with some in- 
flammatory trouble and relaxation of the skin. Commonly they are 
associated with spasmodic conditions of the sphincter and perhaps a 
fissure. Asa rule no special local symptoms are caused by their exis- 
tence, although occasionally they may rupture and bleed causing 
slight ulceration. 

The diagnosis of this condition can be made by a visual inspection 
and the treatment is simple. Where a spasmodic condition of the 
anus exists, gradual dilatation may be necessary. Usually this can he 
accomplished by means of anal dilators, the best lubricant being 
about two drams of suprarenal extract to an ounce of vaseline, Cold 
applications may be used or about a 25 per cent. belladonna ointment. 
Hot applications are sometimes of benefit when kept up for an hour 
or two. The condition is simple and tends to correct itself unless 
spasm of the sphincter is present. It usually is found that when this 
spasm is present, the symptoms, are due to the spasm and not to the 
condition of hemorrhoids. 

Soft Bodied External Hemorrhoids.—These are found single or 
multiple. and if the blood has extravasated beneath the skin they are 
of a cyanotic bluish color. Sometimes they are round and other times 
oblong and pear-shaped, They are generally situated in the margin 
of the anus and due to thrombosis within the vein, or to a rupture of 
the vein and escape of blood into the surrounding tissues with tension. 

Symptoms.—What is commonly known as a sudden attack of 
piles is usually as follows: The onset is abrupt and usually following 
the straining at stool. Generally there is a slight burning and feeling 
of tension for a few hours. There may be some degree of pain due to 
the reflex spasm of the sphincter that is set up. As a rule, however, 
the discomfort increases and there is a feeling of a foreign body in the 
grasp of the external sphincter. [Examination at this time discloses a 
tumor which usually is exquisitely tender, and on being touched 
gives a peculiar burning pain. If treatment has not been resorted to, 
after a few days the local pain and distress disappear and one feels 
simply the sensation of a foreign body within the grasp of the 
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sphincter. This usually persists for a number of days. 

four days to two weeks an absorption may take plac 
relief is not afforded until the pile has ruptured, li 
tent after which the relief is sudden. 


Fig. 142.—Inflamed and edematous external hemorrhoids. 


bys 


Treatment.—While the treatment for the conditiy 
there are two things to remember about it. This are 
particularly if the swelling has been there for some he 
to become affected with a secondary edematous swelli 
it is impossible to avoid this edema, and when it is p 
as distressing as was the original pile which might 
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collapsed from incision or spontaneous rupture. It b-ings on a distinct 
spasm of the sphincter and generally takes several days to disappear. 
The second matter is somewhat debatable, although my opinion is rather - 
definite. 

I believe that these small tumors should be incised early, for I have 
found that the possibility of a seeondary edema is less if they are 
incised within the first few hours. After a careful cleansing of the 
parts, from 5 to 10 minims of a [0 per cent. solution of cocaine or 
novocaine is injected in the most prominent part of the tumor. One 
of the fingers is lubricated and introduced into the rectum, passing 
under the base of the tumor to make it more prominent, and an in- 
cision transverse to the anal margin is made, at which usually the 
clot slips out, can be picked out, or pressed out by the finger within 
the anus. Since there is danger of the clot reforming and the oozing 
is often considerable, gentle packing may be done. The use of some 
sedative ointment and a T-bandage is all that is required because the 
condition heals up within a few days. 

In pedunculated growths of this kind excision may be used. This 
is more of an operation than simple incision, and care with antisepsis 
is much more important. Ofttimes the wound left requires one or 
two sutures. 

Skin Tags.—The connective-tissue external piles are common, and 
usually they cause no symptoms. They probably: are due largely to 
the puckering of the skin around the anus. However there may be 

considerable distress due to the impossibility of keeping the parts 
clean, in which instance removal would be required. 

Where there is any local irritation the use of hot applications or 
an ice-bag or gauze saturated with boroglyceride and placed over the 
anus, or perhaps a suprarenal extract ointment would. answer all in- 
dications. 

When they are well developed and a source of worry to the 
patient it is best to remove the tags under local anesthesia. For this 
purpose a few drops of a 1 per cent. solution of cocaine or novocaine 
is injected around the base of the tumor, these are then removed 
painlessly by means of knife or scissors, It is best to allow the freshly 
cut surface to heal by granulation. 


INTERNAL HEMORRHOIDS. 


Pathology.—Upon section a venous pile is found to be composed 
of dilated blood-vessels with a variable amount of connective tissue 
around and between them, the whole being contained in a covering of 
mucous membrane. The relative proportion of vascular and connect- 
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ive-tissue determines the firmness and physical characteristics of a 
given tumor. In all probability the tumor begins as a dilatation of the 
venous tufts situated beneath the mucosa at the distal extremity of 
the movable rectum in which the radicles of the superior hemorrhoidal 
vein originate. The capillaries and small veins become involved and 
a varicose condition with perceptible swelling ensues. Slowly a hyper- 
plasia is established, and then with some thickening of the vessel 
walls and infiltration and congestion around the vessels the pile 
assumes its full size and form. 

In the early stages internal piles remain entirely within the 
bowel. But as they increase in size and the constant downward effect 
by the act of defecation, they lengthen and push toward the anus. 
until ultimately they may be protruded at every stool. The number 
of tumors varies from one to six or seven, there being usually two or 
more. 


Fig. 143.—Section of internal pile tumor. (Cooke.) 


The so-called capillary hemorrhoid differs considerably from what 
has been described, being composed of a circumscribed mass of blovd- 
vessels lying in and immediately beneath the mucosa. It has rather a 
nevus appearance, its shape usually oblong and its color bright red 
or purplish. In a cross section under this nevoid tumor formation 
the characteristic venous sinuses as seen in the pedunculated type are 
noted. The condition is rare, usually giving no symptoms other than 
bleeding, which may be quite profuse in this type of hemorrhoid. 

The so-called mixed hemorrhoid is a combination of the external 
and internal varieties usually due to a merging of two independenth 
formed tumors, or from an extension downward of an internal tumor. 

Symptoms.—Internal hemorrhoids may exist for years without 
giving rise to any symptoms other than the fact that they protrude 
and bleed occasionally. In proctologic examinations one not uncom- 
monly sees more or less of a hemorrhoidal condition in the lower part 
of the rectum, without there having been any symptoms, not even a 
bleeding. In the minority of cases when the growths are of some 
size, pain and a dull aching in the rectum takes place. This is incident 
upon the straining and is controlled by the reduction of the mass 


HEMORRHOIDS. 589 


aps the distress is due to strangulation which may be further 
licated by an edema of the anal margin due to pressure. 

The next commonest symptom is hemorrhage, which perhaps is 
ost conspicuous in the sense that it occurs at some time in the 
ress of almost every case. As a rule hemorrhage does not occur 
the tumors are of some size, and then only when costive stools 
ybalous masses are voided. As a rule the loss of blood is slight, 

isting of a few streaks upon the stool, or a few drops following 
assage. However, when the tumors reach the stage of protrusion 


Fig. 144-—Prolapsed internal hemorrhoids, showing hypertrophied 
and inflamed papilla. (Lynch.) 


the factor of the restriction by the sphincters becomes operative, 
emorrhage may be copious. Reduction of the pile or piles within 
sphincter usually controls the hemorrhage, although it is prob- 
that more or less bleeding continues. 

Protrusion is a symptom which at once absolutely establishes 
diagnosis of hemorrhoids, It does not occur in all cases and not 
monly one meets with marked types of rectal distress with 
g and considerable tumor formation within the rectum without 
having been any protrusion; seen mostly in the short stout 
not long enough to reach through the sphincter muscles, Pro- 
is best seen in the old cases in which reduction has been prac- 
for many years. In them a relaxation of the sphincters takes 
so that the tumors prolapse upon the slightest exertion. In such 
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cases not uncommonly walking or the erect attitude 
necessary to bring on a protrusion. 

Mucus discharge, while not distinctly a symptom of 
,may be present, particularly when protrusion or prolapse 
mucosa exists. It is merely an expression of a chronic 
flammation of the mucosa. Commonly when mucus 4 
present, an annoying pruritus exists. 


Fig. 145.—Mixed external and internal hemorrhoids, (Ci 
Symptoms which are not uncommonly found in h n 
those due to fissure of the’rectum, which usually esca 
because of the bleeding or protrusion incident to the 
Not uncommonly one sees cases in which there is 
tress, backache and feeling of weight in the, reetup 
the bladder, prostate, ovaries and uterus, and 
be referred out into the hip. I desire here 
ion between some cases of persistent gas 
tion and hemorrhoids, In the last ten y 
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flick subsidence of a persistent gastric distress, which 
een present for years. 

The diagnosis of internal hemorrhoids is usually a 
when the tumors are prolapsed or can be made to pro- 
itary effort of the patient. In the majority Of cases 
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Protruded internal piles with anal edema, (Cooke.) 


ot present an examination is required. As a rule one 
digital examination. This is rather valueless in the 


mass temporarily disappears under the pressure of 
However, if the hemorrhoids have existed for a 

liromibosis has occurred as a result of inflammation, 
s cant be made by the finger alone. 
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As a rule direct inspection is required, which can be done by the - 
use of a short proctoscope not much more than 10 centimeters or two 
to three inches in length. Ly this means the entire circumference of 
the region involved is at once exposed and the tumors can be seen 
protruding in the lumen of the instrument. 

Treatment.—It must be remembered that in many cases of hemor- 
rhoids some form of organic trouble exists. For this reason it is well 
that not only a careful inspection of the rectum be performed, but that 
the heart, liver and other organs be considered in connection with a 
hemorrhoidal condition. One must remember, too, that locally the 
early symptoms of carcinoma, in constipation and hemorrhage, re- 
semble a hemorrhoidal condition, and unless an examination is made. 
a hemorrhoidal condition may be diagnosed and treated as such, or is 
assumed to be such when a well advancing carcinoma is present in- 
stead or in addition. Where the hemorrhoids are secondary to 
cirrhosis of the liver, well-advanced heart disease, or pelvic trouble, 
manifestly the treatment should be directed to these conditions as 
well as to such as might be necessary to relieve the patient of the 
local rectal symptoms. Of some importance in connection with the 
prophylaxis and even the palliative treatment of hemorrhoids, is that 
the external parts should be well cleansed after defecation. not only 
with toilet paper, but with cloth sufficiently dampened or wet toilet 
paper to keep the parts clean. Important in this connection is the 
matter of the correction of constipation, the cause of which must he 
found out in the case and proper treatment instituted. or an indi 
vidual to remain constipated with constant straining at stool, the 
mechanical irritation of hard lumps, and the large hard masses coming 
through the lower rectum, is a combination for hemorrhoid formation 
and continuation that is ideal. Where a heart condition exists treat 
ment should be directed to the condition of the heart muscle, rest 
encouraged, and treatment which belongs in the realm of cardiac 
therapeutics engaged in. Usually in cirrhosis of the liver when hemor- 
rhoids exist very little worth while other than palliative treatment can 
be conducted. The same is true of hemorrhoids in pregnancy, but 
usually after parturition the hemorrhoids decrease in size and dis 
appear, although sometimes they persist and require attention. Where 
there is some pelvic condition interfering with return circulation of the 
hemorrhoidal vein, laparotomy may be required for its elimination 
after which the hemorrhoids may be immensely benefited, although 
usually in long-standing pelvic disease where hemorrhoids have ex: 
isted for years, even after the pelvic operation, the hemorrhowds 


persist because they have become organized. 
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When one considers the numerous instances of hemorrhoids that 
are met with in practice and the years that operative procedures have 
been engaged in for their cure, one is forced to conclude that the 
public are not willing to consider operation unless it is the only alter- 
native. The best of proctologists teach that operation is the only 
positive cure and to that we must all agree, but when one considers the 
centuries of work in medicine for the treatment of hemorrhoids, the 
ever-ready wish of the average person to resort to and persist in 
palliative treatment or anything wherein he does not have to take 
a general anesthetic and resort to what he concludes in his mind is an 
operation, we must in virtue of the fact give way to the public to the 
extent of being as proficient as possible in handling these cases by other 
than radical operative means. 

In the instance of protrusion complicated by strangulation, which 
not infrequently is the condition when the case is first seen, palliative 
treatment is required. This consists of the reduction of the strangu- 
lated pile, the use of applications of cold water compresses, a bag of 
crushed ice, or perhaps a hot poultice. An ointment of much value 
here is one containing 2 per cent. of cocaine oleate with about’25 per 
cent. of suprarenal extract in 1 ounce of 10 per cent. tannic acid 
ointment. : 

Various trusses have been devised for the purpose of preventing 
protrusion, but in my opinion when the danger of protrusion is as 
_ great as that, the injection method or radical operation are indicated. 

Hemorrhage is seldom excessive enough to place life in immediate 
jeopardy but usually controls itself. However, rest in the recumbent 
position, applications of ice, and the rendering of the stool soft to prevent 
straining and traumatism usually fulfill all requirements. 

For the purpose of controlling the pain and inflammation and local 
distress, various pile ointments have been devised, and also means for 
their introduction. Unquestionably much may be done by the use of 
local remedies to allay inflammation and subdue pain, but they should 
always be employed with the idea of palliation and not a cure. While 
in many instances the ointment can be introduced with the finger, the 
employment of some means such as a perforated pile pipe answers 
to good purpose. . Nowadays, most every druggist has a pile pipe 
fitting which can be screwed on a collapsible tube containing the 
ointment. This is a very handy way for introducing ointment for this 
Purpose ; particularly is this of advantage because the ordinary pile 
pipe is too large in circumference for easy and comfortable introduc. 
tion to an irritated rectum, whereas the druggist's pipe is not much 
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more than a quarter of an inch in diameter at the base. Of the oint- 
ments that may be used the following are recommended: 
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The Injection Method of Treating Hemorrhoids —In 1871 a young 
physician by the name of Mitchell in this country, devised a method 
of injecting hemorrhoids with a solution of phenol, but not being 
animated by altruistic motives, this man’s name and fame went 
throughout the world as closely guarding the secret, and for that rea- 
son there have sprung up a number of charlatans for treating cases 
by the injection method. There could be but one result, and that was 
that the method fell into immediate and total disrepute among re- 
spectable members of the profession, in which status it remained until 
comparatively recently. When the results of Mitchell's work were 
published, out of a total of some 3300 cases there were 13 deaths, these 
being due to liver abscesses, stricture of the rectum, carbolic acid 
poisoning and so forth, and then the better men, who had spoken with 
contempt of this class of practitioners, felt vindicated, and were brave 
enough to say that this record was not worth much and that it 
would be best to persist in radical operation. However, the important 
point for the average individual with hemorrhoids, that are uncon- 
trolled by palliative means and who refuses radical operation, is that he 
generally will readily submit to the injection method. The fact that 
this method should not be allowed to be in the hands of questionable 
practitioners of medicine, deserves special mention. My experience with 
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the injection method has been most gratifying, and when you consider that 
not uncommonly after radical operation hemorrhoids return, and the 
ease and simplicity of the injection method for the cure of the average 
case, a full presentation of it is required. It must be remembered that 
details of the technique should be thoroughly mastered to ensure a proper 
degree of freedom from danger in its use. 

The patient, previously prepared as for any aseptic surgical 
operation, is placed on the left side in the Sims position. As a tight 
or irritable sphincter is a contra-indication to the use of this method 
there may have to be divulsion of the sphincter for a week before 
operation. This might be accomplished by means of dilators so that 
the sphincter may be passed readily enough for manipulation within. 
If there are any ulcerated surfaces existing near the site of the in- 
tended injection these should be cured before the procedure is carried 
out. Another important point is that acutely inflamed hemorrhoids 
should not be injected. 

The apparatus requited is a short endoscopic tube, a bivalve type 
of rectal speculum, or if the sphincter is sufficiently relaxed, a small 
Sims speculum. While an ordinary hypodermic syringe will serve the 
purpose, one of larger size provided with goose neck or bayonet 
shaped extension will be found more convenient. The rectum should 
be evacuated and irrigated before each treatment, and the parts scrup- 
ulously cleansed at the time of the injection. The needle is inserted 
well into the substance of the tumor selected for the treatment and 
from 5 to 20 drops of the solution selected slowly injected, the needle 
is kept in place for a few minutes in order that the solution may have 
time to act. The surrounding parts should be protected from any 
fluids which may chance to escape upon its withdrawal, best by coat- 
ing with vaseline or some bland oil. If prolapsed, the tumors should 
be replaced at once. -A simple dressing of sterilized petroleum or 
other ointment is then applied on a compress of sterile gauze and held 
in place by means of a tight pad and T-bandage. As a rule only one 
tumor at a time should be treated. When they are of small size and 
remain above the grasp of the sphincter, two or even three may be 
injected at the same sitting. The treatment usually causes little or 
no pain and the patient should be kept in a recumbent position for 
about an hour after the injection. Commonly it is possible for them 
then to resume their ordinary duties following the treatment. The 
results are better, however, when prudence is observed. As a rule a 
tumor rarely requires more than one treatment. After an interval of 
from two to five or seven days, depending upon the degree of re- 
action, another tumor is treated, and so on until all have received 
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attention. It is important that the needle be inserted to the proper 
depth before any part of the injection fluid is forced into the tumor. 
If the fluid is put too superficial, near the mucous covering, ulcera- 
tion and sloughing are apt to follow. On the other hand if the needle 
is carried too deep it may result in acute inflammation, abscess for- 
mation and perhaps general sepsis. It is due to the latter and faulty 
technique rather than error of judgment in the solution employed that 
calamities have happened. Although even with the best of technique 
as it is, it is practically a radical operation. A localized septic phle- 
bitis outside of the rectum could take place with the formation of 
liver abscess and general peritonitis. Sherman has made a good sug- 
gestion in that the position of the patient should be on the side 
opposite to the tumor, and that a speculum with a slide be used so 
that if any fluid comes through the needle opening it will not dis- 
tribute itself excepting on the surface of that pile and then only ina 
very limited area, or will drop down in the cavity of the instrument 
on the opposite side. 

Many are the types of solution employed, all containing phenol 
in various strengths, Sherman suggests that in large and non-sensi- 
tive growths a 50 per cent. solution of phenol with sweet almond oil 
is indicated, whereas if the hemorrhoid is small and sensitive an 8 
per cent. solution is used with the needle being carried two-thirds of 
the distance from the base to the tip, and about three minims of the 
solution being injected. If the tumor blanches, sufficient solution has 
been injected. If it does not, more and waiting another minute is 
required. In that way, until blanching has taken place, from 12 to 
15 drops may be required. Various authors have used different types 
of solutions, these being as follows: 
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After the injection almost any usual ointment such as tannic acid or 
belladonna ointment and the like may be smeared around the parts. 
There are various types of suppositories containing powdered opium 
or morphine, cocaine or suprarenal extract which may be employed 
if local distress follows the injection. 

Local Anesthesia Methods.—Of these there are notably the ligature 
operation, and ligature with excision. In cases where large masses of 
multiple hemorrhoids require to be removed this is best done under a 
general anesthetic. Where the piles are few in number removal under 
a local anesthesia is possible. While a 1 per cent. cocaine or novo- 
caine solution may be employed, of late quinine and urea hydro- 
chloride because of its lasting anesthetic effect of from three to ten 
days, depending upon the strength of the solution injected (which 
means the degree of exudate or production of fibrin), has first selec- 
tion in proctologic work. The weaker the solution, the greater the 
length of time for complete anesthesia and the shorter the period of 
complete anesthesia. The 1 per cent. and the 0.5 per cent. solutions 
give complete and immediate anesthesia without pain during injection. 
and within one or two minutes after injection. With the one-half per 
cent. solution anesthesia may last as long as ten days, whereas the 
1 per cent. solution might last two weeks. This method of anes- 
thesia is non-toxic, its effect is prolonged, and the production of fibrin 
with its attendant compression about the walls of the blood-vessels 
is of distinct advantage. The solution should always be freshly pre- 
pared, not injected too rapidly and should not be permitted to escape 
from the injected tissues. 

With the patient in the proper position, a half per cent. solution of 
Quinine and urea hydrochloride is injected into the tip of the pro- 
truding hemorrhoid, local anesthesia being indicated when the tissues 
begin to show a pearly white or blanched appearance. The infiltrated 
tumor is now grasped with a clamp, drawn down so that the redundant 
tissue becomes taut, a nick is made at the mucocutaneous junction, in 
Which incision a string of heavy linen thread is placed and tied tightly 
about the mass of infiltrated hemorrhoidal tissue so as to assist in 
More rapid sloughing. Usually when they are small, they need not 

clipped off, as they slough off in from five to seven days. If they 
are large, they are clipped off, leaving a sufficiently large stump to 
Prevent slipping of the ligature and hemorrhage. A narrow strip of 
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gauze is now inserted into the rectum to stimulate contractions of the 
sphincter, and prevent bleeding, and a sterile pad and a T-binder are 
tightly applied to produce pressure and the patient may be permitted 
to get up and walk about, although it is best for him not to attend 
to his business for a day. After this operation some pain due to tenes- 
mus may require an injection of morphine or some local anodyne 
measure. The bowels may be moved on the following day and it 
usually takes a week or two for the rectal wall to heal. In this way 
external cutaneous or internal hemorrhoids, even though quite high 
up, can be removed in an ambulatory way. For the purpose of this 
operation a conical speculum fenestrated at the side, the Tuttle for- 
ceps for grasping the pile tumor, and a-blunt pointed scissors, curved 
on the flat, together with the necessary suture material are required. 

Operations Under General Anesthesia.—Among these may be briefly 
mentioned the following: 

Divulsion of the sphincter may be required where there is a small 
and tightly contracted anus, particularly where there is hypertrophy. 
and often is preliminary to operation for a radical cure for internal 
hemorrhoids. Care must be taken not to over-stretch the sphincter 
and bring on a condition of paralysis, which is a most distressing con- 
dition. It must be remembered in this connection that the marked 
degrees of sphincter divulsion that used to be engaged in were un 
necessary. Do not stretch until the tone is absolutely gone is a safe 
rule. 

Crushing Operation—The crushing operation as conceived by 
Chassaignac and developed by Pollock of London of grasping the pile 
tumors in the jaws of a powerful instrument and destroying them. 
either by the pressure of the clamp or by forming a sort of pedicle vi 
them which is then cut off, is not necessary. With the better methods 
at hand today this method has gone out of favor. 

Next should be mentioned the ligature method under general 
anesthesia resembling that already described in connection with local 
anesthesia. : 

Clamp and Cautery—This method was suggested by Cussack in 
1864. and has been popularized by surgeons generally throughout 
the world. The principle is based upon crushing the pile tumor. am- 
putation of the portion above the blades of the instrument. and car- 
bonization of the stump. The consensus of opinion at the present day 
seems to favor its abandonment, because as a method it is unsafe and 
less free from complication than the ligature. It requires special in- 
struments, and it is regarded as unsafe because it is liable to be fol- 
lowed by primary hemorrhages from slipping of tissue at one or other 
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extremity of the clamp, or imperfect cauterization, secondary bleeding 
also being apt to occur because of loosening of a clot from straining, 
vomiting, coughing or defecation. 

Removal of the Pile Bearing Area.—This was devised by White- 
head of Manchester! in an attempt to overcome objections to older 
methods in use for the cure of hemorrhoids. It is doubtful if in the 
range of surgery there is one operative procedure more responsible 
for suffering and misery which follow in its wake than this method, 
because in at least 50 per cent. it leaves a strictured condition of the 
anus. It must be remembered that in all operations about the anus, 
primary union is seldom achieved because of the infection of the 
tissues, and if infection takes place, the granulating area is filled in 
with scar tissue which contracts, and closes up the lower end of 
the rectum. As a surgical procedure it is mentioned to be condemned. 

General Complications Following Operations Upon the Rectum.— 
These are mostly the result of infection, localized or general, reflex 
from disturbances of innervation or traceable to direct mechanical 
injury to blood-vessels, muscles or nerves. 

Infection.—Fistula, fissure, chronic ulceration, phlebitis, abscess 
and ascending infection of the portal system are all part of an in- 
fective process. They are best guarded against by ordinary cleanli- 
ness combined with proper drainage from most wounds about the 
rectum. 

Post operative pain arises from irritation of the peripheral nerve 
endings or from increased tension on the anal integument from swell- 
ing, edema, and traumatism incident to operation. These are best 
guarded against by operations under quinine and urea hydrochloride 
anesthesia, or controlled by various anodyne ointments or supposi- 
tories. 

Secondary Hemorrhage.—This is farely met with in the injection 
or ligature methods. 

Disturbances of Bladder Function are more common after general 
than local anesthesia and more common in men than in women, in 
whom the rectum and bladder are not in immediate contact. They 
consist mostly of temporary retention, difficult, painful or frequent 
micturition occurring within the first twenty-four or forty-eight hours 
after operation. Retention is best handled by permitting the patient 
to assume the upright position. 

* Spasm of the Levator Ani is an extremely annoying condition, and 
consists of painful, spasmodic contractions, coming on more or less 
regularly every five or ten minutes, with an intensity which is dis- 
tressing. They may be due to the ligature or they may be due to 
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dressing or some food substance in the rectum. This is best con- 
trolled by the use of morphine in large doses, a hot sitz bath, and 
perhaps a strong mixture of bromide and chloral. 

Gas Pains from operations under general anesthesia due to the 
locking up of the bowels for several days are liable to occur and are 
best controlled by accomplishing a free purgation in which the instilla- 
tion of oil into the rectum may be advisable, with the use of some 
purgative measure by mouth. 


FISSURE OF THE ANUS. 
(Painful Ulcer.) 

If discontinuity of tissue represents an ulcer, anal fissure should 
be considered as such. However, as met with in the anal region it 
occupies a class by itself. It is an ulcerative lesion situated within the 
grasp of the external sphincter and is characterized by intense pain 
during defecation. Usually the lesion is single, situated posteriorly. 
or anteriorly in the region of the commissure. The affection is one of 
adult life although cases are occasionally seen in infants and young 
children. Any condition which may affect the skin of the anal region 
such as eczema or proctitis predisposes to anal fissure. The most fre- 
quent cause of fissure is traumatism, incident to a costive stool which 
is evacuated with great voluntary effort, by distending the tissues of 
the anal region and causing a split. In a short time infection of the 
surface occurs and there can then be noted an elongated ulcer running 
in the direction of the anal canal. It is possible that a stool con 
taining some rough or nodular mass could lacerate the lining at the 
mucocutaneous junction causing a fissure. The tissue here is very thin 
and tender and rather easily bruised. In most instances, fissure is a 
very painful lesion, but in the instance of it occurring when there has 
long been a pruritus ani or eczema, fissure may exist without causing 
much, if any, local trouble. Not uncommonly fissure exists in in 
stances of hemorrhoids. It may occur during childbirth, which prob- 
ably accounts for most of the fissures in: the anterior location in 
females. f 

The ulcer is superficial, the edges appearing undermined on ac- 
count of the spasm of the muscle which causes inversion of the mucous 
edges; generally it is raw and covered with blood, or it may be quite 
dry and pale. Later on the edges become paler and the base more 
indurated, being covered with granulations, mucus and pus. A true 
undermining of the edges takes place with little tract bleeding from 
the ulcer, this being due to imperfect drainage brought about by the 
spasm of the muscle. 
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Symptoms.—Because the mucocutaneous tissues of the anus are 
supplied with sensory nerves to a remarkable degree and in this con- 
dition there is a contraction of the contiguous muscle, a spasmodic 
condition of the sphincter is established, which, after a time, brings 
about hypertrophy to such an extent that it might act as a formidable 
barrier to defecation. This hypertrophy of the external sphincter is 


Fig. 147.—Typical anal fissure. (Twtile.) 


quite uniformly found in all long-standing fissure cases. There is 
always some distress after a movement of the bowels, the sensation 
varying from a slight burning and discomfort to a sharp or dull 
gnawing pain. So sensitive may these fissures become that pain is 
felt in the anus after urination and it may radiate into the ileosacral 
joint, shooting down the legs or into the back. The location of the 
lesion, length and depth, and the length of time it has been in exis- 
tence, are the chief modifying factors with respect to the severity and 
other characteristics of the pain. However, so harassing can this ele- 
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_ ment of pain be that the individual may be quite unfitted for his day's ¢ 
work after having a movement of the bowels in the morning. One 
not uncommonly sees in long-standing cases a marked general hyper- 
esthesia of the nervous system, with perhaps a considerable loss of 
weight and general debility. It is quite remarkable, considering such 
a small lesion, that so much effect upon the general nervous system 
can be brought about. 

Reflexly thete is a sphincter spasm which tends to irritate the 
local lesion, One should in all cases of frequent urination, or so-called 
inflammation of the neck of the bladder, and similar conditions, as 
well as prostatic troubles, examine the anal region to see if fissure 
exists. One occasionally finds an anal fissure to account for a so- 
called coccygodynia, ovarian neuralgia or vaginitis. 

Diagnosis.— While fissure is a form of rectal trouble in which a 
correct diagnosis may be made with reasonable certainty from the 
symptoms alone—namely the single symptom of pain—examination 
of the anal region is required. The detection of the lesion is not 
always easy because it may be of small size and hidden. Sometimes 
when hidden it is at the side of a sentinel pile or in one of the folds 
of the anal orifice. The very best way to observe its presence is to 
examine the patient on the left side, the buttocks being separated, 
or when standing on the floor with chest resting on the seat of a chair, 
* the patient being asked to strain, which projects the tissues of the anal 
region, usually bringing the fissure into view. Although much dis- 
tress is brought about by digital examination, not so much by pres- 
sure upon the fissure externally as when the finger is introduced into 
the rectum, the latter is required to note the degree of spasm and 
hypertrophy of the sphincter itself. Both extreme care and gentle- 
ness are necessary to a successful examination. In some cases be- 
cause of the irritability of the fissure and local distress brought about 
by even the stretching of a finger, digital examination may be im- 
possible or would require an anesthetic. 

Treatment.—The treatment can be divided into the treatment of 
the early fissures—those which have not organized or become under- 
mined at the edges—and the so-called true ulcerative or chronic type 
which show little or no tendency to spontaneous healing. The rule< 
involved in the curing of fissure are rest and drainage which are 
essential in the acute cases to prevent them from becoming chronic. 

The early cases are best treated by the non-operative method in 
which the first important thing to accomplish is to do away with the 
trauma of stool by rendering the stool soft or mushy. For this pur- 
pose one of the most successful means is by the evening use of suffi- 
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cient doses of compound licorice powder to which phenolphthalein, 
or phenolphthalein alone may answer. If for any reason it is sus- 
pected that the stool has become hard, from 4 to 8 ounces of olive 
oil kept for some hours in the rectum, followed by a soapsuds enema, 
are required. 

In many instances a local treatment te be successful is dependent 
upon cleanliness, to which end a mild antiseptic wash and perhaps the 
daily use of a dusting powder such as aristol or calomel answers. 
When the lesion is particularly sensitive a small quantity of cocaine 
or orthoform is added, or orthoform alone may be used. Sometimes 
it is required to stimulate the granulations or to render those that are 
present more healthy by the touching of the ulcer base once or twice 
a week with nitrate of silver. Should this be done it is wise that a 
pledget containing a strong solution of cocaine be applied to the ulcer 
before the application is made. A local application of some service is 
the use of balsam of Peru, about 20 per cent. in castor oil. One of the 
very best external applications is to paint the parts each day with 
tincture of benzoin. Should a sentinel pile be present no kind of local 
application is likely to prove effective until this is removed. 

Operative treatment is required in quite a proportion of the cases. 
Somewhat of a controversy exists as to whether preliminary divulsion 
of the sphincter is sufficient or whether in all instances its division 
should be performed. For this purpose an anesthetic is required in 
all instances of divulsion although a local anesthetic may answer for 
division alone. The latter should always be made directly across the 
muscle, never at an angle, and usually performed midway between 
the anterior and posterior commissures. Unless one is familiar with 
the use of local anesthesia in this type of work, it is best to use a 
general anesthetic such as nitrous oxide gas even for the division. 
This is rather important because in most instances of long-standing 
fissure other pathologies in the lower rectal region are met with, these 
perhaps requiring surgical attention. Quite important in this con- 
nection is it that in division one is not liable to cause a paralysis of 
the sphincter as may take place by divulsion, although if the divulsion 
is not carried out as was the practice years ago—namely until the re- 
sistence of the muscle could be felt no more—the danger of paralysis 
is minimized. 

After divulsion or division of the sphincter, the edges of the fis- 
sure are examined and carefully trimmed, and an incision made 
through the middle of the fissure, this carried well out into the skin, 
which, according to I.ynch, requires special attention. Ie states that 
to be successful in the operation it is required that the edges of the 
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skin be trimmed to prevent early healing of this part of the wound, 
and that it is essential that the skin incision be kept open until the 
mucous membrane is healed. 

* The wound is now packed with iodoform or plain gauze in layers 
to remain for forty-eight hours, redressed at the lowest angle after 
the patient’s bowels are moved. The wound should be packed so as to 
heal from the bottom, preferably with about a 10 per cent. mixture 
of balsam of Peru in castor oil. In about a week the wound is dressed 
every day, then less often until it is healed. 


ANORECTAL FISTULA. 


Anorectal fistula is a term used for the presence of one or more 
chronic sinuses about the anal region, and represents a large pro- 
portion of anal affections. They are found more often among the 
poor than the well-to-do, and more frequently in men than in women. 

Varieties.—These are best understood by observing the illustra- 
tions, and all of them are probably secondary to an abscess leavinz 
a chronic suppuration tract. 

The blind internal fistula, while it may result from any ulcera- 
tion in the anal canal, in the majority of instances is probably brought 
about by a cryptitis which is likely to terminate in a superficial fistula. 
and which if posterior in location may be deep. 

External fistula may be superficial or deep, depending upon the 
location and size of the abscess cavity. In the majority of instances 
it is superficial or marginal. A complete fistula may result from any 
of the factors that have been mentioned but perhaps the most fre- 
quent cause is from an ischiorectal abscess, an abscess of the triangular 
space, or a deep perianal abscess. 

Various other classifications of fistule are giver! none of them 
serving to much practical purpose. It is important to remember that 
the number and location of the fistulous openings are subject to 
wide variation, this being particularly true of fistula which has exter- 
nal openings. In the horseshoe fistula the majority have their origin 
in a fissure of the posterior commissure which becomes infected caus- 
ing an abscess in the triangular space. While it is true that the vast 
majority of fistulz are not of tuberculous origin, or occurring in tuber- 
culous people, there is no doubt that in tubercular subjects fistule are 
common. Tlowever, it must be also remembered that a fistula in a 
tubercular subject need not necessarily be a tubercular fistula A 
tubercular fistula has rather an impenetrable wall of connective tissue. 
which, when examined microscopically, is undoubtedly tubercular in 
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Fig. 148.—Types of anal fistula. (Cooke.) 
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etiology. The fistula may occur between the rectum and vaginal wall, 
making the so-called recto-vaginal fistula, and this is generally the 
result of traumatism during childbirth. 

Symptoms.—The symptoms of fistula proper as ‘contrasted with 
those of abscess appear of minor importance. Pain is usually absent, 
and seldom amounts to more than discomfort in any case. There may 
be tenderness on sitting or on certain movements, but what usually 
brings the case under observation is the presence of a chronic discharge 
which is thin and purulent in character, offensive in its odor, and 
therefore distressing. This course is not true with the blind or in- 
complete internal fistula wherein there is more or less constant ac- 
cumulation of infected material from the rectum which brings about 
a fistula, irritability of the sphincter, and pruritus. In the recto-vaginal 
fistula there is more or less of a fetid discharge from the vagina 
This, or the odor attending coitus, usually brings the case under obser- 
vation. 

Diagnosis.—A considerable proportion of the patients have an 
idea of the nature of their trouble and not a few make the statement 
that he or she-has a fistula. Careful inspection will at once disclose 
any external ‘opening. As a rule in all cases they are found in the 
centers of elevated papilla, though sometimes they occupy depres- 
sions, and occasionally in tubercular fistula are marked by consider- 
able loss of substance. When the number and location of external 
openings are determined, palpation of the region should be engaged in 
to see if the finger can detect induration surrounding the sinuses, and 
it is often possible to trace out the entire course of a sinus by this 
method alone. 

Diagnosis.—A considerable proportion of the patients have an 
in some cases will pass with but little effort readily along the tract into 
the bowel. This should be done without the finger introduced into 
the bowel because this is liable to deflect the probe. If it is not pos- 
sible to pass the probe into the bowel, even after bending the point 
into various positions and trying in various directions, it must be re- 
membered that usually there is only one internal opening in all fis- 
tulous cases, and that as a rule it is situated in the anal canal, generally 
within less than an inch of the anal orifice. Sometimes it is possible 
to find the internal opening by the injection of a colored fluid through 
the external opening and endeavoring to locate its point of escape into 
the bowel. For this purpose a solution of methylene blue or milk may 
be employed. If the case. is coming under operation it is not im- 
portant to persist with the various means of locating the internal 
opening, as this can be done much better under an anesthetic. 
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Treatment.— While fistula is not concerned in the life of the vic- 
tim, there is no doubt that the vitality is often lowered and the health 
undermined by the condition, and for this reason it is important that 
whenever symptoms denoting its presence bring the case under ob- 
servation, operation should he advised and insisted upon. Treatment 
is divided into non-operative and operative. 

Various measures of non-operative treatment have been advanced, 
mainly the application of irritant agents, such as a strong solution 
of nitrate of silver, or a 1 to 250 solution of formalin, or pure carbolic 
acid. The elastic ligature method was at one time popular but re- 
cently has fallen into disfavor. Lastly is the bismuth paste method of 
Beck’s which is a 331% per cent. mixture of subnitrate of bismuth in 
sterile vaseline. This is melted over a water bath, drawn into a syringe 
which accurately fits the external opening into which the paste is in- 
jected. This injection is made with sufficient force to insure the paste 
being carried into and completely filling all sinuses. It has been sug- 
gested that the curative action of the bismuth depends upon a gradual 
hydrolysis of the bismuth ingredient, with the slow liberation of 
nitric acid, which acts as an irritant to the tissues. It is probable 
that in about a third of all cases of fistula, Beck’s paste if properly 
employed is curative. While the Beck’s paste may be used and given 
a trial of a few weeks, particularly in cases where for whatever reason 
operation is not advisable, the best method of treatment is operation. 
There is no doubt that in the simple types of cases in which both the 
external and internal openings are readily found, the average surgeon 
is capable of radically curing these patients, but as a rule the man 
who is familiar with operating upon these cases is best able to render 
complete service. One not uncommonly sees cases that have been 
operated upon by general surgeons and still not cured. One of the 
reasons of this is that often the fistulous canals are not paid enough 
attention to in the technique of examination. 

The methods advised are (1) fistulotomy, in which the entire 
length of the fistulous tract is excised. This operation has fallen into 
disfavor and rightfully should be abandoned; (2) simple incision, in 
which the sphincters are first well dilated and the interior of the rec- 
tum irrigated with an antiseptic solution. A grooved director is put 
through the sinus, and all the tissues cut through, from the external 
to the internal opening. The fistulous tract is then curetted or dis- 
sected out and the wound is packed with gauze sufficiently tight to 
prevent oozing, the dressing being completed with a T-bandage. A 
week or more in bed is required, the wound being packed particularly 
after the bowels have moved. Some of the proctologists advise the 
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application to the wound of a 15 to 25 per cent. solution of argyrol, 
applied by means of a small cotton swab, or a 10 per cent. mixture of 
balsam of Peru in castor or olive oil; (3) incision or excision, fistu- 
lectomy with immediate suture. In some cases this is the operation 
of choice, particularly when there are tortuous fistulous tracts. It is 
accomplished by having a probe in the tract, cutting down upon it and 
by careful dissection extended around all portions of the tract the 
tract is taken out in toto, suturing of the skin being required. 

Perhaps no operation which may be termed minor in nature re- 
quires as much patience and skill as does that for the cure of blind 
(incomplete) internal fistulz. Careful search must be made for the in- 
ternal opening which is not always easy to find, and if found in the 
course of the sinus may not be easy to delineate. However, the 
sinus should be laid open and curetted before cure can be brought 
about. 

Operations for the radical cure of rectovaginal or rectourethral 
fistula are found best described in books on general surgery or 
proctology. 


ABSCESSES OF THE RECTUM AND ANUS. 


. Localized inflammation of the perirectal tissues is practically 
always the result of infection. It usually terminates in suppuration. 
The organisms found are the usual pathogenic types, tubercular ab- 
scesses being mixed infections with the streptococcus, staphylococcus, 
or Bacillus coli communis, Commonly the abscess is a pus accumula- 
tion beginning in an already formed fistulous tract, the abscess sac 
breaking externally, or when incised, completing the fistula. Ab- 
scesses about the rectum and anus occur frequently, these presenting 
perhaps 25 per cent. of the cases of anal affections, The levator ani 
muscles separate the rectum from the anus, and abscesses which occur 
in and above this point are known as supralevator, while those which 
occur below the level of the muscle are known as infralevator, the 
latter being divided into marginal or anal, intramural and ischiorectal. 
Those occurring in the neighborhood of the anus generally rupture 
on the outside or between the two sphincter muscles, while one 
occurring in the triangular space posteriorly to the anus, may rupture 
into the ischiorectal fossa or through the skin. Those above the leva- 
.tor ani muscle usually occupy the superior pelvirectal or the posterior 
pelvirectal space. 
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MARGINAL ABSCESSES, 


These occur at the anal margin and involve only the superficial 
tissues of the skin or mucous membrane. They vary in size from a 
small point not much larger than an acne lesion to that of a pocket 
as large as a hazel nut. The abscess involvement of this area rarely 
involves the deeper tissues such as those in the ischiorectal fossa. 
They are usually single but may occur in pairs or larger numbers. 

As a rule they are due to traumatism but they can be secondary 
to thrombotic hemorrhoids, infection of skin follicles, ‘etc. Pain is the 
most prominent symptom of marginal abscesses, which might be 
quite severe even though the lesion be small. Tenderness is extreme, 
and as a rule there is no constitutional disturbance." 

The treatment of marginal abscesses is surgical, although gen- 
erally after poulticing with hot applications of some sort they rupture. 
The attendant distress is so severe that it is wiser under local anes- 
thesia, such as ethyl chloride, to incise the abscess cavity and gently 
express the pus, insert a small piece of well-oiled gauze between the 
edges of the incision at the first dressing, and in a few days the 
condition is over. 

Subtegumentary or perineal abscess occurs beneath the skin of the 
perineum or between it and the mucous membrane of the rectum. It 
is practically always secondary to some other disturbance, and re- 
sults from infection of the lymphatics. It occurs most frequently in 
hearty, robust men, and seldom in women or old people. Poor tech- 
nique in the injection of hemorrhoids with carbolic acid is a frequent 
cause of this form of abscess, The symptoms of this form of abscess 
vary. Asa rule there is no distress, and the diagnosis is often not 
made until a discharge of pus from the rectum occurs. A sense of dull 
aching and discomfort in the part, and in some cases moderate con- 
stitutional symptoms, discomfort in sitting or walking or rubbing of 
the clothes is often complained of. When the abscess develops above 
the sphincter it may open into the lumen of the rectum and then gives 
no external evidence. However digital examination would then have 
disclosed a globular mass indurated or fluctuating according to the 
phase of its development. 

Treatment.—The natural course of these abscesses is to rupture 
spontaneously. If the abscess ruptures through the skin the result is 
a blind external fistula. If it opens within the rectum or anal canal 
it is a blind internal fistula, or if through the skin and also into the 
rectum it forms a complete fistula. The distinguishing feature about 
these abscesses is that they do not drain and heal like abscesses else 
where but continue to remain as sinuses. 
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If seen early they may be aborted by painting with tincture of 
iodine or by Bier’s hyperemia treatment. As a rule, they are well 
developed, in which instance they should be opened by a crucial in- 
cision and swabbed out with a little carbolic acid and alcohol. The 
cavity should be thoroughly flushed out at least once a day with 
physiologic salt solution or mild antiseptic. Rest in bed is essential 
to rapid recovery. If the abscess occurs posteriorly, incision may be 
made from the anus to the coccyx and carried through the external 
‘ sphincter muscle. As a rule packing lightly with iodoform gauze to 
establish drainage, or the use of a rubber tube or cigarette drain is 
required for the first twenty-four hours, after which the abscess cavity 
is dressed every two or three days until it is thoroughly healed. 
Lynch states that when these abscesses are under the sphincter but 
do not rupture into the anus it is seldom necessary to cut the sphincter. 


ISCHIORECTAL ABSCESSES. 


These represent about 18 per cent. of the rectal abscesses. They 
develop outside of the rectum and beneath the skin and fascia. They 
may be single or multiple and when multiple may and generally do 
connect behind the rectum through the space between the levator ani 
and the sphincter. The cavities in which these abscesses develop are 
filled with fat, and as the pus fills the spaces, the fat is displaced. 
The connective tissue remaining gives the abscess a honeycombed 
form instead of being one large abscess. There seems to be no limit 
to where these abscesses may travel. Irequently an abscess occurring 
on one side will burrow to the opposite, perhaps behind the rectum and 
form a horseshoe or a bell shaped cavity. These occur more frequently 
in men than in women, and in the majority of instances are due to 
some lesion of the rectum or anal canal. Not infrequently, even 
though operated upon they may recur years afterward, showing 
that the infected material has a considerable degree of virulence; 
although probably the sacculation incident to the trabecula of con- 
nective tissue found in the ischiorectal fossa, and the fact that some tracts 
are not opened and drained, are responsible for recurrence. 

Symptoms,—As a rule ischiorectal abscesses develop acutely with 
constitutional reaction such as a slight chill followed by headache 
with temperature from 104° to 105° F. Locally there is a vague feel- 
ing of soreness within the rectum which gradually increases to a dull 
ache, and later a throbbing pain which increases on defecation. After 
a while the patient becomes incapacitated and the slightest movement 
brings on the most intense suffering which continues until the abscess 
ruptures or is opened with a knife. The location of the abscess some- 
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what determines the severity of the pain. If this is situated near the 
anus where there is either considerable loose or areolar tissue they are 
less painful than those situated where the sphincters are firmly bound 
by muscle and fascia. If the cavity is close to the sphincter there is 
considerable spasm which increases the pain. 

A finger introduced into the rectum and pressed up and down will 
usually feel a circumscribed mass of induration or fluctuation. Bi- 
manual palpation with one finger in the rectum and counter pressure 
on the perineum is of much value in early diagnosis. 


Treatment.—The cure of ischiorectal abscess depends wholly and 
absolutely upon the plan of treatment adopted. While poulticing and 
allowing it to take its own course may mean its rupture externally, it 
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is more liable to be followed by fistula than if free incision is made. 
Thus it is wise not to wait for fluctuation unless the individual is 
syphilitic. 

The diagnosis being made, the abscess should be opened by a 
longitudinal incision, All its trabecule which cause pocketing of the 
pus should be broken down and the cavity packed with iodoform 
gauze. A drainage tube should be inserted and the gauze packed 
loosely around it. This tube with gauze can be removed after the 
first twenty-four hours, and packing engaged in umtil the wound is 
healed up from the bottom. It is a good plan not to pack these abscess 
cavities too tightly, just enough to keep the walls apart so that pocket- 
ing does not occur. The reason for this is that in tightly packed ab- 
scess cavities the formation of fistule is encouraged. Curetting is not 
advised because the steel-spoon affords no knowledge of the condition 
of the walls, while the educated finger distinguishes necrotic from 
normal connective tissues. The operation is best done under a general 
anesthesia, nitrous oxide answering the purpose. 
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If it is assumed that abscess is tubercular in character the cavity 
may be swabbed out with tincture of iodine or pure carbolic acid fol- 
lowed by alcohol, after which it should be treated in the ordinary 
way. 

General sepsis may follow or accompany an ischiorectal abscess, 
but it is a rather rare occurrence. Its most frequent sequel are ex- 
ternal rupture, internal rupture, or involvement of the opposite fossa 
with consequent horseshoe fistula. 


RETRORECTAL OR SUPERIOR PELVIRECTAL ABSCESSES. 


These are supralevator in location and may result from necrosis 
of the pelvic bone or from perforation of the rectum by a foreign body, 
or from prostatic or seminal vesicle infection. If they are allowed to 
continue their course considerable destruction of tissue may result, the 
abscess rupturing into the peritoneal cavity with fatal termination or 
it may open into the inguinal region anteriorly, resulting in a chronic 
fistula, or gravitate into the posterior pelvirectal space. 

Symptoms,—The symptoms at first are vague and indistinct. 
Generally there is a dull pain or sacral ache and a heaviness in the 
pelvis‘or sciatic region. There may or may not be pain on defecation. 
Generally there are signs of pus formation—namely, temperature, 
leucocytosis and sallow complexion. External palpation about the 
anus and perineum may elicit no sign. Digital examination within 
the rectum, however, demonstrates a circumscribed induration back 
of the rectum, or later, as pus forms and the tension increases, the mass 
becomes painful, fluctuates and obstructs defecation. Retention of 
urine may occur. 

Treatment.—The proper method of opening these abscesses is 
important if the patient is to get the best results. This is done in the 
lithotomy position, the incision being made according to the point of 
bogginess. Usually it is required that the incision goes deep enough, 
somewhat through the levator ani muscles so as to split this muscle 
and thus the wound does not draw together, and thorough drainage 
be interfered with. As a rule dressing with a drainage tube with 
gauze lightly packed around it are required. Lynch advises that if 
a fistula results it can be treated by injections of Beck’s paste. If the 
abscess is situated in the urethrorectal space it is best reached bv a 
posterior incision between the anus and the coccyx; if in an antero- 
lateral space, a similar incision between the anus and the sacrum, 
followed by careful dissection until the pus is reached. In the latter 
in the female the vaginal route is available. 
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PRURITUS ANI. 


Pruritus ani is an exceedingly common and distressing condition 
concerning which much has been written, particularly on the discus- 
sion of etiology. A perusal of the literature shows that there have 
been numerous beliefs as to the cause of this condition. From a func- 
tional cutaneous affection, through all sorts of neurological classifica- 
tions, even from some metabolic disturbance, numerous have been 
the theories advocated. There is no doubt, however, that pruritus ani 
is due to an irritation of the anal or perianal skin, the etiology of which 
most probably is that advocated by Murray,? namely that it is due toa 
Streptococcus fecalis infection of the deeper skin level. This conclu- 
sion of Murray’s, and I have confirmed his findings, was arrived 
at by finding the Streptococcus fecalis in the substance of the skin, 
this not being true in normal conditions. 

There is no doubt that in abnormal conditions about the anus such 
as simple fissure, ulcer, particularly in the posterior median line be- 
tween the two sphincters, diseased crypts, papillitis, and other con- 
ditions such as diabetes, etc. may cause an itching in the-skin at this 
location. The itching may also involve the skin of the scrotum or 
vulva. Instances of proctitis, particularly the hypertrophic form due 
to saccharo-butyric intestinal toxemia, causes more or less leaking of 
the mucosa of the rectum and lower colon, a moisture making its 
exit onto the anus brings about changes in the skin, a loss of resis- 
tance, perhaps a Streptococcus fecalis infection, or even if not, more or 
less itching until the cause of the discharge of the mucus has ceased. 
For the same catarrhal reason thread worms may cause more or less 
itching due to a catarrhal condition’ of the mucous membrane which 
may be set up particularly in young persons. 

In the array of other causes certain constitutional and reflex con- 
ditions have been mentioned. Those of constitutional origin, other 
than diabetes mellitus, cannot stand close analysis and scientific in- 
vestigation. The same may be said of the reflex causes. When suci 
conditions as urethral stricture, hypertrophied prostate, seminal vesiculiti: 
and vaginitis are mentioned as reflex causes of pruritus ani, one has 
only to stop a moment and think of the many cases of these condi- 
tions, including discharging conditions of the vulva, vagina and uterus 
in which pruritus is not present. Liability to infection is characteristic 
of diabetes mellitus, and while the itching may be due to local irrita- 
tion from the glucose, not a few diabetics with pruritus have Strepto- 
coccus fecalis infection of the anal skin. 
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It used to be taught quite properly that there were three causes 
for hay fever, some local condition in the nose, a neurosis, and the 
pollen of plants, these three being necessary for the development of 
a typical case. In my opinion the same rule holds true in pruritus ani 
—namely, a local cause in the rectum and anus, such as has been 
mentioned, a neurosis, and an exciting or precipitating cause, namely 


Fig. 150.—Pruritus ani. (Cooke.) 


of the skin of the Streptococcus fecalis. T he first of these 


s and Diagnosis.—A patient comes to the physician com- 
‘an itching in the anus or in the perianal region. The 
sually worse at night after the patient has retired to the 
his bed, and in most instances the itching is of a character 
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that is not relieved by scratching—in fact the more traumatism from 
the scratching, generally the worse the itching. In the beginning 
there are no changes in the skin to mark the presence of a pruritus. In 
some cases, particularly those of long standing, the damage inflicted 
by the patient in scratching causes more or less changes in the skin. 
However the majority of cases do not show any peculiar local condi- 
tion, and such as may be psesent is overlooked, and may consist 
merely of a narrow zone of thickened integument encircling the anus, 
dead white in color from the loss of natural pigment. In some cases 
this area is extensive, going out far enough to involve the perineum 
and scrotum or vulva anteriorly. In not a few of the instances the 
itching is so intractable and difficult of control that because of loss of 
sleep the general health breaks down and not a few of such individ- 
uals have taken to the use of narcotic drugs, some have committed 
suicide, and neurasthenia, melancholia and even insanity have been 
known to result. 

The diagnosis can always be made by the patient alone. Ex- 
amination of the integument about the anus may or may not serve to 
confirmatory purpose. 

Treatment.—All cases of pruritus ani should be given a thorough 
local and general examination. Such lesions as may be found in the 
rectum or anus would require attention, and in instances of proctitis 
due to saccharo-butyric intestinal toxemia, proper dieting and care 
for that condition is essential. In the pruritus vulva cases careful 
examination should be made of the vagina and uterus and the sources 
of discharge stopped or controlled by douching. 

When these have been attended to, or when no local condition is 
found to be treated, the parts should be kept scrupulously clean. 
Advice should be given that after the bowels have moved the anus 
should be wiped by toilet paper from before backward and not carry 
the possibility of infection forward into the perineal, scrotum or vulva 
integuments. It is best after the patient’s bowels have moved that the 
parts be cleansed with a soft cloth, preferably gauze, using a 5 per 
cent. salt solution or a 20 per cent. solution of witch hazel, slight bear- 
ing down being engaged in during the last part of the cleansing so 
that the skin within the anus and anal folds will be well cleansed. 

If the skin is dry and brittle, an ointment of oleate of mercury 
smeared on a piece of cotton and the cotton applied to the part, the 
ointment being removed occasionally with a 50 per cent. solution of 
alcohol, answers to good purpose. Occasionally when the skin is moist 
and boggy two or three exposures to the X-rays will sometimes bring 
about marked benefit, with a cure in a small proportion of cases. The 
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main reason why a cure has been brought about by the X-rays in 
these cases is that the effect of the X-rays is to cause a thinning of 
the skin, by destroying the local circulation and causing an atrophy 
of the skin cells, this usually being accomplished by atrophy of the 
secreting glands of the skin, and a dry, wrinkled, parchment-like 
result is accomplished. By bringing about this atony of the skin any 
infection that there may be in the corial layer is deprived of its nutri- 
tion and its means of sustenance is destroyed, with perhaps a cure of 
the itching. With some of the present X-ray methods the dosage is so 
small that no skin change is accomplished, possibly only an erythema; 
or if large enough or long enough kept up doses are given, a burn 
which intensifies the condition finally, although perhaps relieving the 
distress for the time being. In the old days when a soft tube ener- 
gized by static machine or with small coil was used better results 
were accomplished by the X-ray treatment of pruritus ani than is 
brought about today by the use of the transformer currents and the 
Coolidge tube. Many cases are met with in which no amount of 
X-raying of the skin seems to bring about an atony of the anal region 
and if so no benefit to the pruritus, and there are other cases in which 
it is unwise to keep up the amount of exposures necessary. The benefits 
from X-ray treatment are always questionable but may be tried. 

Various local applications have been advised for the itching. 
Among these may be mentioned carbolic acid in lotion or ointment, 
the strength varying from 1 to 5 per cent., a 2 to 4 per cent. menthol 
or chloral, a 2 to 10 per cent. cocaine oleate or what answers to good 
purpose in my hands, a silver ointment (unguentum Credé). Daily 
painting of the parts with tincture of benzoin answers a good 
purpose in some cases, Various soothing applications have been 
used such as Goulard’s cerate or lead acetate ointment, freshly made, 
belladonna ointment, calomel ointment 4 per cent., oxide of zinc oint- 
ment, etc. Some authors have advised stimulating applications—such 
as the use of oil of cade, (1 to 2 per cent.), balsam of Peru (10 per 
cent.), compound iodine ointment, ammoniated mercury ointment, 
ichthyol ointment (10 to 20 per cent.), a painting of the parts with a 
solution of nitrate of silver (2 to 4 per cent.), this being done daily. 
Others again resort to caustic applications such as Churchill’s tincture 
of iodine, pure carbolic acid, the saturated solution or solid stick of 
nitrate of silver. 

Dusting powders as talcum and stearate of zinc, camphor (2 per 
cent.), calomel (5 to 10 per cent.), menthol (1 to 2 per cent.), salicylic 
acid (1 to 2 per cent.), carbolic acid (1 per cent.), and others have 
been used. 
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Oj tke variats prescriptions advised the following is offered: 


We OMEN PC eM eaten ion ivicas ett cwasererte teeta t com 3es | 20 
Zee axe 
LaseEa_... .. Sonnet PRO ne es one a Sj | 80 
Ole cite. ; 

RI CR oa ha trata < aein gl wausinioines aa Ses | 150 
Si.: Acely oh ard morning. 

Cooke advices 

PRP E SR. ERSAIG A 24.6. i spe ccscans bascunes Cae 3j | 300 
Ext ergcee 2. 

Ext brezasis 

Te Wek sercocee: ities... Sa ene. SR eee aa Sij 80 
OL ottve vel OL tii (carbolized 5 per cent.) ..... 5j 30.0 
M. 

Sig.: Inject 2 drams into the rectum at bedtime. 

B Calamine task ee et ere ee gr. xl | 35 
ZmMe. Oxide as esc 8 £ ie avets conden: aye bagel otte' <teevsiore Siij 12.0 
Liquor carbonis detergems ..............0.eeeee0- gv. xx 14 
MSISCOTI » $s 6s oc uas seinen oics tins 'o,s/0.0 sean can hic ete 3ss , 15.0 
AQUMICRICIS one cota eae ne vests seictccss csrsaehanes 3j 40 
Aqua: ss ccceke eet ican, sees vere ea secon q. s. ad Siv 1200 
M. 

Sig.: Apply twice daily. 

BS CatOlic Seid ete en cere cces ccs sence act ce rs ij 80 
Salicylic acid “is .8.ctik 2th Renee, teceseelen 3j 40 
Glycerten (eiriicee onc cdathieicbisinie «Satie within GN eRRae eee 5j 300 
M. 

Sig.: Apply to the parts with a camels hair brush when itching is 
severe. 

Bi Zincvioxide ws hss ete). «else. peaeo ree ae lee eyes S grams | 03 
oO POC OOMEU IOUS Coen oar ercrcme i x ich oe 25 grams =; id 
(et Otel PR RemO Oe OUSCBOOL Or Aottgor dncnecorno Tamar SO grams | 33 
M. 


Equal parts of a solution of argyro! and ichthyol will occasionally 
be found useful. 
Other formulas are: 


BiCslomeltseast cesics hese aes vietieawe scone ms 3j 40 
GarNGlcgacid geese omega teamenie rere gr. iij 2 
TSP rae ced absence er enon seblens ate <Otteent 5ss 20 
PM erithiol oe cave tee ood tuts cMibrawemtren suiac ental gr. xx 13 
ZINC IOCIAE setae Lain. Thar ANID a yok pelts a wdlawacne Sij 80 
Laniolitios <orestsowiate arthtnaoril as 5.5 seeccese G & ad Sij 60.0 
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Matthews recommends: 


B Campho-phenique, 
Distitled water fichcin bear sesvicstsoesvierdese aa 5j | 40 


This should be applied as a lotion after the use of hot water, and 
epeating as often as necessary. Adler suggests the following as 


rorthy of trial: , 
B Fluidextract of hamamielis ....... Meech cunscanitta statis 3j 30.0 
Fluidextract of CGOt veeeee ee ee ee ee eens nene nen enes 3iJ 8.0 
Fluidextract of hydractis ......... Eee oaateny Yo 3j 40 
Compound tincture of benzoin ............seseeeee 3ij 8.0 
Carbolized olive or linseed oil, 
Carbolic acid (5 per cent.) ....ccceessevseeeeee aa 3j | 30.0 
M 


Sig.: Shake well before using. 


Allingham recommends the following: 


Bei Menthol 20 00h os 0 ciara ofa oh sobnns gata a A 3j 40 
Cocain hydrochloride .......cecsecevseesencensnene gr. Xx. 13 
Alcohol, 

Distilled” water’ Ga whocters sc caveodems cee ste. aa 3j | 30.0 
M 


Sig.: Apply locally. 


B Liquor carbonis detergens. 
Wrignt’Sa glyCetiin spaces nso sles nae ce diea neste aa 3j | 30.0 


M. 
Sig.: Apply locally. 


The parts are to be painted with this once or twice a day. If the 
erianal tissues are very much thickened, the following will be found 
eneficial: 


B Liquor potassz, 
Cade oil, 
‘Atcohol feds Sine sthoar. bite biraern Da Oita 4a 3} | 30.0 
M. 


This is rubbed into the parts once*a day, and followed by a sooth- 
ig ointment, such as: 


B Unguentum zinci oxidi, 
Chloroformisiitey tc4.cc haunted unease ae ieat aa 3j | 30.0 
M. 
Sig.: Apply freely to the parts, but allow the chloroform to evaporate 
before covering. 
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While the above measures answer to sufficient purpose in the 
minor cases, in my experience they failed in most of those which I have 
seen. It is true that even in the severe cases where possibly after an 
operation upon hemorrhoids, cryptitis, or some local condition, they 
answer to sufficient purpose, most of the cases do not present an ana- 
tomical lesion, and not a few have an anatomical lesion removal of 
which does not do away with the itching. Thus the above measures 
may be employed but often when persisted in failure is the result. 
For that reason Dr. Murray’s work interested me to the extent of 
making studies of all the cases I have seen recently in which his 
etiological belief could be substantiated and I am satisfied that he is 
correct in the vast majority. While many have criticized his work 
and have not had results from the use of vaccine, the more experience 
I have in persistent cases, the more I am convinced that Murray has 
advanced the best means of medical treatment of this distressing con- 
dition, and a treatment which is often of more value than local appli- 
cations and even surgery. When an infection occurs, the resistance of 
the parts is lowered and in that way the infection is kept up, naturally 
because the opsonic index of the individual against the Streptococcus 
fecalis is low. Since pruritus ani rarely extends above the white line 
of Hilton it is distinctly a cutaneous affair, and I believe with Murray 
that in some cases the skin moisture produced locally is due to the 
lowered condition of the infected skin. He contends that pruritus ani, 
vulve or scroti are not a part of a diabetic condition and that in diabetes 
resistance to infection is lowered making possible a Streptococcus fecalis 
infection of the skin to account for many of these also. 

The isolation of the Streptococcus fecalis, according to Murray, is ac- 
complished as follows: “The swabs received are gently but firmly 
rubbed over the surface of solidified standard beef infusion agar in 
Petri dishes. The agar should have an acidity of 0.5 to phenolph- 
thalein. The small clear colonies of Streptococcus fecalis are readily 
distinguished from the larger colonies of Bacillus coli, Staphylococcus 
albus and other bacteria encountered in such cultures. The small 
colonies of Streptococcus fecalis are sub-cultured on slants of the same 
kind of agar as that used for isolation. As a rule, the growth is 
rapid and luxuriant and a few tubes suffice for the amount of bac- 
terial vaccine desired. However, some strains are encountered that 
are grown with difficulty. The bacteria should be killed either by 0.3 
per cent. phenol (carbolic acid) solution or a 0.33% per cent. tricresol 
solution. Heat should not be used. 

“After the vaccine is proved sterile, it is ready for use and should 
be kept in a sealed bottle in a cool place. At the time of using, the 
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vaccine should be thoroughly shaken in order that the dead bacteria 
may be evenly distributed in the dose given. The dosage is begun 
with 3 minims, injected into the buttock close under the skin, not into 
the muscle. The first three or four doses are repeated at intervals 
of two days, increasing from 3 to 5 minims at each treatment, unless 
a severe reaction is caused by the previous dose. The number of 
minims at each treatment may then be increased as much as the judg- 
ment of the operator dictates. The results will be obtained in most of 
the cases just as well without local applications of anti- aia ex- 
cept for the temporary relief obtained.” 

After considerable experience I would criticize the unfavorable 
reports which have appeared regarding the use of this method of 
treatment along four lines. (1) The technique of getting the swabs 
for the bacteriological work and isolation and the Streptococcus 
fecalis not being obtained; (2) That large enough doses of vaccine were 
not utilized, because in some of my cases doses of a billion, and 
even nearly two billion have been necessary toward the end of the 
treatment—in fact one case which started at 75 million accomplish- 
ing a reaction, in the fourth month was given four billion and a 
quarter, and even then the reaction was minimal; (3) That long 
enough time was not persisted in, in the use of the vaccine; and (4), 
and this is important, that stock vaccine was used instead of the 
autogenous. 

Various surgical methods of treatment have been devised. Since 
the vaccines, however, I doubt if they are indicated any longer. These 
may be divided into two classes—those which have for their object 
the destruction or removal of the altered skin and those in which the 
severing of the nerves supplying the infected parts is undertaken. 

Cauterization of the area involved with the actual cautery has 
been very popular with American surgeons and has been beneficial in 
some cases. In addition to this various operations for the removal 
of the altered skin by radical dissection has been suggested although 
this is a procedure that is practically never warranted. 

The second class of surgical procedures consists of those which 
are based upon the idea of disposing of the pathologic sensation by 
severing the nerves which transmit it. The first of these was devised 
by Ball* in which a curved incision is made on each side of the in- 
fected area enclosing the entire ellipse with the exception of a narrow 
neck in front and behind, these incisions being carried down to the 
sphincter muscle. Careful dissection with scissors on the surface of 
the muscle around its anal margin and up the anal canal to above the 
mucocutaneous junction is performed, the dissection extending around 
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the entire circumference, all connections with subjacent tissues being 
divided. The adjoining areas in front and behind are undercut to a 
point well beyond the area of irritation, the flaps are firmly replaced 
and retained by sutures, with a few intervals left between them for 
drainage. 

The second method, which has far more to recommend it than the 
above, is that of Lynch. This can be done under local anesthesia 
such as a 1 per cent. solution of novocaine, or a % per cent. solution 
of cocaine, or 4 per cent. solution of urea and quinine hydrochloride. 
With the patient upon his left side, the knees and thighs flexed, a 
point is chosen about one and one-quarter inches from the anus trans- 
versely on each side. Injection is made under the skin to a point 
posterior to the anus and a point anterior to the anus almost meeting 
in the median line. The area surrounding the posterior midline is 
anesthetized. At the point above mentioned a small curved incision 
is made about a half inch long and extending just through the skin. 
In this incision a blunt-pointed dissecting scissors curved on the fiat 
is introduced and a blunt subcutaneous dissection is carried out to the 
anus mesially and to the raphés anteriorly and posteriorly. When 
completed, there is an area of skin extending from the anterior raphé 
to the posterior commissure and involving all the skin within a radius 
of one and a half inches from the anus, which has been deprived of its 
sensory nerves. Generally the wound heals quickly and the itching o/ 
course ceases immediately. What is important to remember, even 
with this operation, is that though the nerve fibers be cut, in the 
course of time they regenerate and sometimes the condition of itching 
re-establishes itself as before. This takes from six months to two 


years. 
CRYPTITIS AND PAPILLITIS. 


The anal mucous membrane is thrown into a number of longi- 
tudinal folds, to allow for dilatation of the anus without undue 
stretching of the mucous membrane. Between each fold is a depres 
sion which dips down and terminates in a little pocket. These pockcts 
are known as the crypts of Morgagni, and form a sort of semilurtat 
valve between each column. Between each of these valves is a littk 
tactile body known as a papilla. These papille may enlarge. which i+ 
most commonly seen in hemorrhoidal conditions, and may reach 


relatively enormous proportions. 
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CRYPTITIS. 


Pain directly at the anal orifice is the most reliable symptom of 
cryptitis. It is usually dull and aching in character or it may be sharp 
and throbbing in nature if an abscess forms. The pain is increased 
during defecation, made worse by exercise and aggravated on stand- 
ing. It is sometimes considerably relieved by pressure. Sometimes in 


Fig. 151 —Exposure of the anal canal through Humphrey’s speculum; 
shepherd's crook probe introduced into cryptic pocket ‘caging down into 
hypertrophied radial fold. 8B, Shepherd’s crook flexible probe. (Tuttle). 


cryptitis there is painful urination, on account of spasm of the neck of 
the bladder. Other reflex disturbances are dysmenorrhea, amenor- 
rhea, dysuria, spasm of the sphincter or levator ani, and neuralgia 
of the-testicles and perineum. 

The diagnosis is made from the symptoms and by directly in- 
vestigating the condition of the crypts. This is best done by the use 
of a Humphrey's speculum, or the use of any speculum with a window 
on one side, with a probe bent upon itself, inserted into the rectum 
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and each crypt gently investigated. The one which is inflamed causes 
severe pain the moment the probe is inserted. 

Treatment.—If cryptitis is recognized in the early stages it is 
possible to cure the condition without operation, The crypt is ex- 
posed by the use of a fenestrated rectum speculum and the bent 
probe dipped in pure ichthyol and passed through the speculum until 
the crypt is reached. The ichthyol is then carried into the crypt and 
in this way is applied directly to the ulcerated area, This process is 
continued ‘daily until all pain has disappeared. 


Fig. 152—A-D, ie tract running down into skin tabs. B, Wound 
from which skin tab has been clipped off. C-E, Part of cryptic tract 
unopened by clipping off skin tabs, thus leaving a subcutaneous fistola 
which constantly infects the wound from which the skin tab has been taken 
off, and thus prevents the healing. (7 uétle.) 


If this is not successful, operation is required. This is done under 
local anesthesia. The crypt is infiltrated with cocaine, the bent probe 
is passed into it, the valve put on tension, and when the valve 
removed by a scissors curved on the flat. The daily application of 
some healing ointment is required. 


PAPILLITIS. 


Inflammation of the papilla or papille, may be independent cf 2 
cryptitis, but generally is associated with it. Not uncommonly it is 
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associated with proctitis or simple congestion of the anus; also with 
hemorrhoids. 

Symptoms.—The most constant symptom of papillitis is a tickling 
sensation at the anus which often leads to the diagnosis of worms 
instead. 

Treatment.—The treatment is surgical, in saficks the papillz are 
removed under local anesthesia. The papille are directly anesthetised 
at the base, brought into view with artery forceps, tied with a silk 
thread, and cut off or allowed to slough away. 


PROLAPSE OF THE RECTUM. 


Prolapse of the rectum may mean either a slight invagination of 
the mucosa, a complete sagging of all the walls of the bowel, or the 
invagination or intussusception of one portion of the bowel into the 
other. It is divided into incomplete and complete. By incomplete 
is meant that form of prolapse in which the mucous membrane only is 
involved. Complete prolapse or procidentia is where all the tunics 
of the bowels are concerned. 


PARTIAL PROLAPSE, 


This is the more common variety of the two and a whole or any 
portion of the circumference of the gut may be involved. When the 
trouble occurs independently of the dragging action of polypi or in- 
ternal hemorrhoids, the entire bowel is apt to present a more or less 
uniform involvement. The condition is not uncommon in childern 
and may be met with in very young infants. The aged in whom 
absorption of the fat and relaxation of the parts has occurred are 
also frequent victims. 

The causes of partial or incomplete prolapse are age, such as the 
young in which the curves of the sacrum are much less developed 
than in adults and in consequence the expulsive force of defecation is 
applied more nearly in a straight line with the outlet of the bowel; the 
old, in which it is due to defective muscular tonicity, a condition of the 
sphincters, prolonged constitutional disease which results in enfeeble- 
ment and emaciation, and spinal disorders resulting in an interference 
of the nerve supply of the parts or faulty operation in which the 
sphincter muscles are permanently injured, or the presence of polypi or 
internal hemorrhoids which may act mechanically in producing diver- 
sion of the mucosa. The most important or exciting cause is straining 
at stool. This condition, when it has occurred, and even though it is 
reduced properly, is very liable to occur again. The more times it 
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and each crypt gently invess’ =. "greater the liability of its con- 
severe pain the momer es 4 


Treatment.— ° van! ‘thins te prolapse is probably always 


possible to cur Sue appreciable symptom. The condition 
posed my the “oe ee ya sensation of discomfort, a feeling of full- 
pra dippe ” aes 7*puming and irritation about the anus. There 
the Grype ey aa ea “se catarthal discharge, often blood-stained, and 
. a cae, lit 6 ol pruritus, Visual inspection is all that is required 
contin’ ae ine “ant 
Mis “,—The first indication is a reduction of the prolapse. 
pee plished by anointing the part with a lubricant and its 
ict fl ey eturn within the anus. This should be done gently. 
de ng that the most dependent part of the prolapsed gut is 
pete from the highest section of the rectum. 
ys ‘nder palliative treatment, prevention of straining at stool is im- 
t, and for this reason the use of Jaxatives or liquid petrolatum 
required. It may be necessary to use some form of truss to sup- 
rt the parts and prevent protrusion. For this purpose defecation 
ja the recumbent position, and then a compress applied to the anv! 
or buttocks which are strapped together with adhesive plaster before 
the upright position is assumed serves to good purpose. In the adult 
a surgical operation alone gives satisfactory results. Of course the 
general health should be taken care of, the body strength built up. and 
all that pertains to reconstruction of the general body engaged '- 
In tabes operation is out of the question. 

The procedure used is the method of linear cauterization devised 
by Van Buren and consists of drawing lines with the point ui the 
actual cautery heated to a dull red at several different sites of the 
mucous membrane, beginning above the prolapse and extending them 
downward parallel with each other onto the skin of the anus. In thi 
way cicatrices are formed which bind the mucosa firmly to the musc 
lar coat, and at the same time the patulous anus is narrowed. nl! 
four lines of cicatrization will be required. provided they are made 
sufficiently deep, and complete healing may be expected in two weeks. 
If the causes underlying the condition have been previously removel. 
permanent cure may be expected. Qther methods of treating prulap- 
sus are those described for the treatment of internal hemorrhoids. 


COMPLETE PROLAPSUS. 


When all the coats of the bowel descend from their normal rela- 
tion the condition is one of complete prolapsus. This is found far mor 
frequently in adults than the incomplete variety, and men are mort 
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often affected than women. The complete prolapsus naturally is much 
larger than the incomplete variety, and occasionally prolapses so as 
to Project six or more inches from the anus and be as large as a fetal 


153.—A, Prolapse, second degree, 17 inches long. Absolute absence 
sciwlar and fascial support. B, Same case, showing relaxed or absent 
ws after prolapse is replaced. (Martin.) 


iteumference. The etiology and symptoms are the same as 
e ine plete variety. 

‘Treatment.—There is no question that women who have borne 
Bp 


© more or less laxity of the rectal mucosa and therefore 
ditions as sub-involution of the uterus, rupture of the perin- 
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eum, levator ani muscles, relaxation of the broad ligaments, and im- 
paired displacement of the uterus should receive attention. The in- 
veterate use of saline cathartics bringing about congestion and strain- 
ing is somewhat of a factor; the same may be said of polypi, hemor- 
rhoids, and other tracting rectal conditions, 

The reduction of a complete prolapsus calls for skill and resource- 
fulness as well as the exercise of good judgment. The problem 
presented is usually far from a simple one. When the bowel is allowed 
to remain in a prolapsed position it rapidly becomes swollen and ede- 
matous, and in a short time may become agglutinated by the plastic 
material poured out, the entire tumor mass becoming firm and resis- 
tant like the tumor of an intussusception. When the case is seen early 
reduction by pressure should be attempted. The protruding mass 
should be lubricated with bland oil and after covering it with a soft 
piece of gauze attempts should be made to reduce its size by gently 
kneading and compressing it. The lower part of the tumor which is 
the highest portion of the gut should be reduced first. This should be 
done in the knee-chest position. 

When it becomes apparent after reasonable perseverance that re- 
duction cannot be effected by the above plan, it is better to administer 
a general anesthetic and divulse or incise the sphincter and replace the 
parts at once, In this case it will be wise to pack the rectum with 
oil gauze and adjust a firm compress in order to prevent recurrence 
during the ensuing time of nausea and relaxation. After reduction has 
been effected, the most important consideration is to prevent a recut- 
rence of the trouble. To this end the feces should be rendered solubk. 
straining at stool carefully corrected, the rectum should be sprayed 
with a 1 per cent. solution of silver nitrate, the bowels should be 
evacuated in the recumbent position, and adhesive straps should be put 
across the buttocks so as to hold the two cheeks tightly together.’ 

If when the case is seen it is decided that strangulation has taken 
place, and the viability of the gut has been so altered that its removal 
is advisable, rectorrhaphy, rectopexy, sigmoidopexy or resection or am- 
putation of the prolapsus is advised. These operations are all on the 
order of major surgical procedures and are found best described in 
books on surgery of rectum and anus. With the exception of re 
section, my opinion is in the majority of instances that the complete 
operation requires a narrowing of the anal outlet, this being done 
by the method described by Dupuytren, or that of Lange which con- 
templates the narrowing of the lower end of the rectum as well as 
the anal canal. Van Buren’s method of linear cauterization serves well ia 
quite a few of the cases, as in those of the incomplete form. 
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FIBROUS STRICTURE OF THE RECTUM. 


This is due to fibrous deposits in the form of annular, tubular, 
linear and valvular strictures. The annular stricture is a symmetrical 
occlusion involving the entire circuit in a certain plane of the rectum 
or anal canal. Tubular stricture is a term used to describe the form 
in which the exudated bowel extends beyond the limits so that some 
length of stenosis is present. Valvular stricture is due to one or more 
of Houston’s valves being hypertrophied by virtue of hyperemia, plas- 
tic exudate or a fibrosis. Linear stricture, which is the most obscure 
and difficult to diagnose, is a scar-tissue segment of the bowel usually 
due to a healed ulcer or from operative interference for hemorrhoids, 
fissure or fistula. It represents a fibrous thickening in an area of the 
bowel wall. The picture may occur above the levator ani muscles, due 
to extension of malignancy in the pelvic cavity through the lymphatics. 

The etiology of stricture is that of inflammation which has re- 
paired—an inflammation which begins in the mucosa and extends to 
the submucosa and muscular structure infiltrating these tissues and 
leading to fibrous stricture formation. All of the cases have their 
origin, in some previous intra-rectal injury, irritation or ulceration. 
As causes of inflammation, muscular spasm, dysentery, syphilis, gon- 
orrhea, tuberculosis, traumatism, and various surgical procedures in 
the rectum are all factors of importance. The most important cause 
of anal stricture is the result of the so-called Whitehead operation. 

Symptoms and Diagnosis.—The symptoms of fibrous stenosis of 
the anal canal or rectum are rather obscure and confusing in the early 
stages. In the ulcerative stage, local and reflex phenomena lead one 
to expect inflammatory change in the terminal canal. There may be 
present such symptoms as heaviness, dragging sensations in the loin 
or perineum, aching down one or both legs, especially if the lesion be 
insthe anal canal, vague pelvic pains, or pain in the uterus or adnexa, 
and these may be mistaken for cystitis or proctitis owing to the proxi- 
mity of the contiguous inflammation. Such signs as perineal moisture, 
perhaps a pruritus, frequent mucus discharges, tinged with blood and 
purulent material and pus, and blood and mucus with the stools, which 
are liable to be soft, are all characteristic ulcer symptoms. 

In the period of obstruction, the symptoms may be quite vague 
and entirely those simulating constipation. Ribbon shaped feces may 
occur or the stool] may have a caliber not any thicker than a pencil. 
Sometimes when the stricture is high, feces collects in the lower 
rectum, shape up somewhat, and the stool be fairly normal in caliber. 
As a rule, considerable accumulation of feces and gas will occur above 
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the stricture, which if severe enough will cause distention of the ab- 
domen, with perhaps an irritable stomach, nausea and certain general 
symptoms resulting from auto-intoxication. In some cases periods 
of diarrhea will alternate with constipation, and this frequently hap- 
pens in the form where more or less ulceration or abscess formation 
is present. If the stricture is low in the anal canal more or less 
tenesmus with a feeling of incomplete evacuation after movement are 
present. 

The diagnosis is made by proctoscopic examination or by exam- 
ination with the finger. By the use of the proctoscope the texture of 
the stricture, possibility of ulceration, color, resiliency and degree 
of obstruction are best noted. Under no circumstances should constric- 
tion be forced through, and if any effort is made in this way, it is 
better that it be done with the finger. Most strictures are in the 
lower four inches of the rectum and can be felt readily. In the 
female it is sometimes possible to feel well above the stricture with 
a finger in the vagina. 

Treatment.—The important point in prevention of strictures is 
that following any operative procedure upon the rectum or anus the 
person should be kept under observation from ten days to a month and 
the finger passed in occasionally to note patency as well as any vici- 
ous healing that may occur. Cases of ulceration or any inflan- 
matory lesion of the rectum should be examined occasionally by proc 
toscope, or at least by finger, to note if a stenosis is occurring. Most 
ulcerations of the rectum if diagnosed early could be checked in the 
destructive process and healed before they involve the muscular walls 
of the intestine. 

Where distinct mechanical obstruction exists we may use gradual 
dilatation and forcible dilatation. For this purpose the finger and 
various forms of dilators such as the Wales bougie, Hagar's sound, 
Matthew’s dilator, Beach’s dilator, etc., answer to good purpose. ‘In 
the early stages when the fibrous material is soft and elastic these may 
answer. A normal anal canal at its narrowest point measures about 
three centimeters in circumference. Above this the rectum dilates 
very rapidly and in its normal condition measures 5 to 15 centimeters. 
If the obstruction is below the reduplication of the peritoneum, for 
cible dilatation may be practised under anesthesia with no little suc- 
cess, but if the lesion is above this point great care should be exercised 
in the use of force. When employed it had best be done with a Mat- 
thews dilator protected with cotton or rubber tubing, and under 
vision through a proctoscope, It is best at all times that the dilatation 
be performed under the operative vision. Such a method is better than 
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the use of bags which cause pneumatic or hydraulic pressure, because 
of the impossibility of knowing how much force is being exercised. 
Rapid dilatation or divulsion of the stricture of the rectum is un- 
justified. When occuring rupture will always take place along the 
line of least resistance and this line is almost always toward the peri- 
toneal cavity. Where the case seems suitable for dilatation this should 
be done at frequent intervals until the caliber of the gut and the 
strictured area is considerably widened. 

Where the stricture cannot be dilated, or it is unwise to do so, 
various operations have been devised, the following representing the 
forms employed: 

1. Linear incision with rapid dilatation. 
2. Internal proctotomy. 

3. External proctotomy. 

4. Excision of rectum. 

5. Colostomy, 


The simplest of these is the linear incision, performed under 
a general anesthesia, in which the finger is used to guide a narrow 
bistoury with a straight blade which is passed above the stricture and 
indurated base. It is then turned toward the coccyx and is with- 
drawn, severing the cicatrix at that angle. Multiple incisions may be 
made in a circle; usually from three to six will suffice, after which a 
rapid dilatation with a Syms dilator bougie, and finally a thorough 
exploration with the finger to ascertain the complete condition of the 
scar tissue terminate the operation. A rectal tube covered with 
gauze is necessary to control the bleeding and makes the patient more 
comfortable. The tube is removed in forty-eight hours, the daily 
passage of soft bougies being practised until healing occurs. 

The operations of proctotomy, excision of the rectum and colos- 
tomy, are found described in works on diseases of the rectum and anus 
and those on general surgery. 


PIGMENTATION OF THE COLON AND RECTUM. 


Chromatosis (von Recklinghausen’s Disease) is in somewhat of 
a debate in medicine as to the cause, even as to the origin of the pig- 
ment. Opie believes that it is an entity. Adami thinks it both local 
and general, a hemachromatosis, which is an indication of destruction 
of red blood corpuscles extending over a long period of time with a 
subsequent heaping up of pigments, more particularly in the liver, 
and that the cells of that organ are incapable of dealing adequately 
with the iron containing a portion of the hemaglobin which thus re- 
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mains in a fixed state in the liver cells and other cells throughout 
the organism. The most recent work on this condition is by Mc- 
Farland® who has pointed out that the pigmentation may be transi- 
tory and that it is in the connective tissue of the mucosa beneath the 
basement membrane of the gland epithelium and in the muscularis of 
the mucosa, in which cells it is found all the way from a very light 
brown to black, being in fine saccharine-like particles. In some cases 
the pigment is found in the solitary lymph-nodes and these can he 
seen beneath the muscularis. These pigments fall into two groups, 
exogenous and endogenous. Regarding the exogenous little need be 
said. They are usually either salts of silver or mercury, easily ac- 
counted for in the clinical history of the patient. Of the endogenous, 
however, a considerable study has been made; yet regarding them 
little is known. According to Pick they are caused from the aromatic 
albumin disintegration products of the contents of the large intestine 
(indol, skatol) under the influence of an oxidizing ferment resembling 
tyrosinase, produced by the connective tissue cells of the mucosa. 
This interpretation renders intelligible the limitation -of the disease 
to the large intestine on the one hand and to the mucosa with its 
connective-tissue cells on the other. In such instances as I have seen 
at operation the pigmentation was always confined to the colon, this 
being the site of putrefactive processes provable at the time. Accord- 
ing to Lynch, the condition is of bacterial origin and the extent of the 
disease is dependent upon the severity of the infection, the probable 
source of the infection is the intestinal tract, perhaps starting as an 
intestinal putrefaction, and this putrefaction lowers the vitality of 
the tissues and thereby the cells of the mucous membrane lose their 
protective properties, and consequently bacteria find ready access to 
the portal circulation. As a result of this the chromogenic function of 
the liver is interfered with and the liver becomes penetrated with 
pigment, with the result in addition that a certain amount of pigment 
is circulating in the blood. The conclusions of McFarland are: 

“1. In true melanosis of the hind-gut, the pigment is not derived 
from blood pigment, but is a substance between true melanin and fat 
pigment. 

“2. This pigment is probably formed by an enzyme which, manu- 
factured by the intestinal contents, acts on the intercellular substance 
of the stroma of the intestinal mucosa. 

“3. Pigment-containing cells are derived from plasma cells of the 
stroma of the intestinal mucosa. : 

“4. Intestinal pigment is primarily an accompaniment and not a 


cause of chronic obstipation. 
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"5. The clinical significance of intestinal pigmentation concerns 
the duration and intensity of obstipation, and, while a contributing in- 
ftence,in gstablished obstipation, is not an initial etiologic factor.” 

‘Phe comment I would make on the above is that clinically none of 

series seem to bear close analysis. In all instances of intestinal 
toxemia I. make it a rule to examine the rectum with the proctoscope, 
and in. aver 5000 instances of definite cases pigmentation was met with 


-454—Deeply pigmented (black) colon removed from a case of 
Fntestinal toxemia, plus epilepsy. The mucous membrane of the 
the small intestine were not pigmented. The colon side of the 
valve shown at the upper left side of specimen, 


ht in color, although three of them presented totally black 
mémbranes. In the many more cases in which no intestinal 
was present and in which the rectum was examined procto- 
T have met with melanosis as often as in the toxemia cases, 
two in which perfectly black mucous membranes were 
t is interesting in this connection, although it may not 
Significance, is that of the five cases of totally black 
embrane four of them were epileptic, three from very early 


@ acquired after the age of twenty-one in which there was 
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no intestinal stasis or putrefaction and no subjective or objective 
digestive distress or disorder. 

Symptoms.—In my opinion there are no symptoms from the 
melanosis, and such symptoms as there may be from a condition in 
which melanosis is observed would not be due to the disturbance di- 
rectly causing the melanosis. I am strongly inclined to feel that the 
condition presents no clinical aspect worthy of consideration, even 
though it be quite striking to meet with, and that in any clinical 
state in which this condition is found the treatment should be for the 
clinical condition present and not for the melanosis, because it in- 
variably is found that after the clinical condition is cleared away, the 
melanosis still persists, and I have observed that the pigment persists 
for years after the clinical disturbance is corrected. To me it is simply 
a clinical curiosity without significance. 


RUPTURES AND INJURIES OF THE RECTUM. 


Nature has so well protected the anus and rectum in the bony 
framework of the pelvis that injuries of the organ from external causes 
are not common. However they are met with as contused, lacerated, 
incised and punctured wounds. Lacerations may follow the over- 
Stretching of the anal canal and manual dilatation of the muscles, 
the introduction of large foreign bodies into the rectum, expulsion of 
large fecal concretions, the passage of sharp foreign bodies in the 
stool, falling upon rough bodies like that of the root of a tree and the 
descent of a head in childbirth. The rectovaginal septum may be torn 
with complete rupture of the perineum in parturition and the head 
of the child may push the rectovaginal septum into the rectal cavity 
and the child be born through the anus with rupture of the septum, 
sometimes, however, without severe injury to the anus or perineum. 

Symptoms.—There is no special or distinct symptom by which a 
diagnosis can be made. The history of an accident, the appearance of 
the part, the pain and the shock may give us aclue. Additional injury 
to one of the adjacent organs like the bladder or the peritoneum will 
give us symptoms peculiar to these organs. The hemorrhage may be 
slight and not show externally, although in all cases of injury the 
rectum should be entered, at least with a small tube, to see whether 
the cavity is filling with blood. The amount of shock is variable and 
is present in nearly every case. When the bladder has been injured 
there is pain in the region of the organ with disfunction of the 
bladder, and often the appearance of the urine will suggest whether 
that viscus has been injured or not by its containing blood or feces. 


ees 
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If the urethra be injured there will be a flow of urine from the rectum 
whenever the patient urinates. 

Treatment.—The hemorrhage is usually controlled by pressure. 
If an inflammation upwards into the venous cavity as a phlebitis takes 
place, the usual result is almost inevitable. Ulceration, fistula, ab- 
scesses and incontinence may follow injury of the lower bowel. The 
most important feature in the treatment of wounds of the rectum is 
cleanliness and free drainage. In recent laceration of the rectum 
following delivery, or transverse rupture of the rectal wall by the passage 
of a large fecal mass, the parts should be united soon after the acci- 
dent by suturing the rectal portion before uniting the vaginal surface. 
Punctured, lacerated or infected wounds, as well as those due to gun- 
shot injury, the parts healing by suppuration, should be kept clean. 
Frequent douching should be done in all cases excepting in perforation 
of the bladder or the peritoneum, and in these cases the use of dry 
gauze is advocated. In cases of perforation of the peritoneum the 
abdomen should be opened at once and the parts thoroughly cleaned, 
the perforation closed, one end of the drainage tube placed in the 


site of the perforation and the other end brought out of the abdominal 
wound, and the patient placed in Fowler’s position. 


CONGENITAL ANOMALIES. 

According to the statistics collected by Yeoman one baby of each 
5000 born presents anorectal defect of development. The most com- 
mon of these is imperforate rectum, in which the rectum may be 
absent or arrested in its descent at any point between the sacral 
promontory and a few lines above the anus. 

The diagnosis of this condition is suggested by the absence of a 
normal canal, the condition being observed on examination. There 
may be a small dent representing an anal opening with an occlusion 
above it, therefore it is necessary to introduce the lubricated finger 
to see whether entrance into the rectum is possible or not. Another 
method is to inject water through the anal canal. 

Various congenital formations have occurred in this connection, 
such as an imperforate rectum the anus being absent, an imperforate 
rectum with an anal canal well formed, and imperforate rectum with 
a vesical outlet, an imperforate rectum with a posterior urethral out- 
let, an imperforate rectum with a vaginal outlet, an imperforate rectum 
with spinal outlet, or a urogenital outlet in the rectum, or there may 
be simply membranous occlusion of the anus in which the anorectal 
membrane persists. The occlusion may be only partial in which in- 
stance it would run anteroposteriorly across the anal opening. 
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Treatment.—The treatment of these conditions is usually that 
known as proctoplastic, in which it is undertaken to make a rectum 
or anal canal. These plastic operations vary according to the 
anatomical condition present, and need not be entered into here. 
Colostomy has been suggested in some of the cases. As a rule, how- 
ever, whatever form of treatment is used, the little ones do badly from 
the surgical procedure. . 

Malignant tumors (carcinoma), benign tumors, and venereal diseases 
. Of the anus and rectum are found in their respective chapters. 
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Amebiasis, 512 
diagnosis, 523 
complications, 518 
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classification, 520 
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pathology, 516 
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surgical, 526 
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Bilirubin, 125, 126 . 
Biliverdin, 125 
B-imidazolylethylamine, 166 
Bismuth meal, 43, 47 
Bladder, distension of, 74 
tumors of, 73 
Blind fistula, 604 
gut, 11 
Blood tests, 110) 
in feces, 101, 102, 109 
Boas stool sieve, 104 
Bodies, aromatic, 155 
Bodo, 533 
Borborygmi, 76 
“Botulism, 293 
etiology, 294 
pathology, 295 
symptoms, 293, 294 
treatment, 295 
Brain amebiasis, 520 
Bran, in constipation, 493 
Bran gems, 493 
Brinkerhoff rectal speculum, 87 
Brown atrophy, 361 


Brunner, glands of, 4, 8, 28 
Buffer substances, 236 
Butter iilk diet, 466 
Butyrate, ammonium, 159 


Calcified lymph nodes, differentiat 
from gall stones, 144 
Calculi, renal, differentiated from ga 
stones, 144 
Cammidge reaction, 126 
Cane sugar, absorption of, 36, 39 
Cannon ring, 44, 47 
Capillaries, bile, 22 
Capillary hemorrhoids, 588 
Capsule, Gleason's, 19, 21, 22 
Capsules, glutoid, 92 
Carbohydrates, absorption of, 38 
Carcinoma of anus, 408 
appendix, 351, 404 
cecum, 404 
colon, 140, 404 
symptoms, 413 
diverticulum, 380 
intestine, 400 
Roentgen examination, 415 
symptoms, 410 
treatment, 418 
rectum, 85, 406 
diagnosis, 415 
symptoms, 415 
Carmine test, 91 
Carrier, amebic, 521 
Casts, urinary, 130 
Catarrh (chronic duodenal), 239 
diagnosis, 239 
symptoms, 239 
treatment, 240 
Catarrhal appendicitis, 325, 329 
colitis, 253 . 
conditions of intestines, 239 
jaundice, 241. See Jaudice. 
sigmoiditis, acute, 263 
chronic, 264, 266 
ulcers of intestines, 271. See Ulcer: 
Cauterizing hemorrhoids, 598 
Cecum, anatomy, 11, 12 _ 
blood supply, 12 
carcinoma, 404 
dilatation, 139 
lymphatics, 12 
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Cecum, nerves, 12 
Cecum mobile, 386 
diet in, 389 
differential diagnosis, 388 
from chronic appendicitis, 388 
etiology, 386 
pathology, 387 
Roentgen examination, 388 
symptoms, 387 
treatment, 389 
operative, 390 
Cells, goblet, 1, 11, 35 
hepatic, 21 
Cercomonas, 533 
Charcoal test, 91 
Chemistry of intestinal digestion, 28 
Chenopodium, 569 
Chloroform in hookworm infection, 569 
Cholecystitis, Roentgen diagnosis, 144 
Cholelithiasis, friction sound in, 76 
Cholera Asiatica, 316 
diagnosis, 317 
etiology, 316 
prognosis, 317 
symptoms, 317 
treatment, 317 
Choleraic bacillary dysentery, 305 
Cholesterin, 33, 130 
Chromatosis, 631 
Chronic excessive intestinal toxemia, 147. 
See Toxemia. 
diverticulitis, 383 
diarrhea, 462. See Diarrhea. 
pancreatitis, 468 


Chyle, 38 
-vessels of intestine, 3 
Chyme, 28, 29 


Ciliate dysentery, 529 
intestinal protozoa, 529 

Circulatory conditions of intestine, 355 

Circumampullary carcinoma of duod- 
enum, 400 

Clamp and cautery operation for hemor- 
rhoids, 598 

Clay-colored stools, 101 

Clysma, barium, 134 

Coccygeai deviation, 488, 499 

Cole serial radiography, 134 

Colic, intestinal, 469 

diagnosis, 469 


Colic, intestinal, etiology, 469 
’ lead, 472 
symptoms, 472 
treatment, 474 
mucus, 253 
Colitis, amebic, 512 
catarrhal, 253 
classification, 254 
diagnosis, 260 
diet in, 26) 
dry, 482 
etiology, 253 
muco-membranous, 253 
neurological type, 254, 255, 256 
treatment, 262 
pathology, 253 
polyposa, 274 
pathology, 274 
symptoms, 277 
treatment, 279 
primary, 254 
secondary, 254 
symptoms, 258 
tenderness in, 75 
treatment, 260 
dietetic, 261 
surgical, 262 
ulcerative, 272 
etiology, 272 
symptoms, 277 
treatment, 279 
Colon, anatomy, 13 
ascending, 13 
atony, 482 
cancer, 140, 404 
symptoms, 413 
constrictions, 428 
deficient function, 482 
descending, 13 
dilatation, 84, 139 
congenital, 81, 139, 372 
idiopathic, 369 
displacements, 138 
exhausted function, 483 
flexure defects, 483, 497 
hyper-function, 482 
hypermotility of, 140 
hypomotility of, 140 
iliac, 406 
increased length, 139 
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Colon, irregularities in contour, 139 
left-sided, 390 
malposition, 483, 497 
mobility, 139 
non-rotation, 390 
diagnosis, 390 
symptoms, 390 
treatment, 390 
obstruction of, 413 
pelvic, 391, 406 
pigmentation, 631 
polyposis, 141, 398, 399 
Roentgen examination, 44, 133, 138 
transverse, 13 
Colonic stasis, 140 
diarrhea in, 467 
Columns of Morgagni, 17 
Comma bacillus, 316 
Common bile duct, 23, 24 
Complete intestinal obstruction, 411 
prolapse of rectum, 625, 626 
Congenital defects of rectum and anus, 
635 
dilatation of colon, 81, 139, 372 
strictures as cause of intestinal ob- 
struction, 440 
Connective tissue, hemorrhoids, 585 
in feces, 105 
Constipation, 480 
agar-agar in, 492 
atonic rectal, 488 
bran in, 493 
definition, 100 
diagnosis, 489 
etiology, 480-488 
faulty diet, 481 
faulty habits, 480 
gastric causes, 483 
rectal causes, 484 
senile, 483 
spastic, 482 
treatment, 489 
diet, 389, 490 
electricity, 494 
enemas, 495 
exercise, 494 
massage, 494 
medical, 496 
mineral oil, 493 
suppositories, 495 
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Constipation, treatment, surgical, 497 
yeast, 493 
Constrictions, intestinal, 428 
of colon, 428 
Cook's rectal speculum, 87 
Coronary ligament, 24 
Craigia hominis, 527 
Craigiasis, 527 
symptoms, 528 
treatment, 528 
Crushing operation for hemorrhoid 
598 


Cryptitis, 622, 623 
diagnosis, 623 
symptoms, 623 
treatment, 624 

Cyanosis, enterogenic, 468 

diagnosis, 469 
etiology, 468 
treatment, 469 

Cystic duct, 22 

Cysticercus, 560 

Cysts, abdominal, 63 


Davaineo formosana, 557 
madagascariensis, 557 
Decubital ulcers of intestines, 277, 279 
Defecation, physiology of, 43 
Defects, congenital, of rectum and anus, 
635 


Deficient function of colon, 482 
Descending colon, 13 
Desmoid test, 105 
Detailed test diet, 97 
Deviation, coccygeal, 488, 499 
Dextrose formation, 30 
Diarrhea, acute inflammatory, 248 
alba, 396 
chronic, 462 
definition, 101 
dietetic, 464 
due to colonic stasis, 467 
treatment, 467 
due to glandular disturbance, 467 
gastrogenic, 462 
etiology, 462 
treatment, 463 
hill, 578 
etiology, 579 
prognosis, 579 
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Diarrhea, hill, symptoms, 578 
treatment, 579 
in Addison's disease, 468 
neurogenic, 463 
etiology, 463 
treatment, 464 
simple bacillary, 465 
diet in, 466 
etiology, 465 
symptoms, 465 
treatment, 466 
Diastase, 30 
Dibothriocephalide, 552, 558 
Diet, anticonstipation, 389, 490, 491 
buttermilk, 466 
constipation-producing, 481 
in arteriosclerosis, 365 
in acute enteritis, 250 
in bacillary diarrhea, 456 
in cecum mobile, 389 
in chronic bacillary dysentery, 309 
in colitis, 261 
influence of, on bacteria in feces, 123 
in inflammatory ulceration of intes- 
tines, 278 
in intestinal ulceration, 278 
test-, 96 
Bassler’s, 98 
detailed, 97 
feces following, 106 
for a child, 98 
Schmidt’s, 96, 97 
Strassberger’s, 96 
Dietetic albuminuria, 125 
diarrhea, 464 
Digestion, intestinal, 28 
local disorders of, 114 
tests for, 92 
Digital examination of rectum, 85 
Dilatation of cecum, 139 
of colon, 84, 139 
congenital, 81, 139, 372 
idiopathic, 369 
of duodenum, 243, 366 
classification, 366 
diagnosis, 245 
from obstruction, 368 
etiology, 244 
symptoms, 244 
treatment, 445 


Dilatation of duodenum, with gastric 
. atony, 366 
with gastroptosis, 367 
Dipping, 69 
Diphtheria, intestinal, 309 
Dipylidium caninum, 558 
Disease, Addison's, 475 
diagnosis, 475 
diarrhea in, 468 
etiology, 475 
symptoms, 475 
Hirschsprung’s, 81, 139, 372 
complications, 374 
differentiated from megacecum, 370 
etiology, 372 
prognosis, 374 
symptoms, 373 
treatment, 374 
von Recklinghausen’s, 631 
Weil’s, 241 
Dislocated kidney, 73 
Displacements of colon, 138 
Distention of bladder, 74 
Diverticula (intestinal), 375 
acquired, 375 
diagnosis, 384 
etiology, 376 
false, 375 
morbidity, 377 
of sigmoid, 375 
conditions resulting from, 378 
pathology, 377 
sequel, 377 
symptoms, 377, 382 
treatment, 384 
varieties, 375 
Diverticulitis, 140, 378, 437 
acute, 378 
symptoms, 382, 437 
treatment, 385 
carcinoma following, 380 
chronic, 383 ; 
diagnosis, 384 
Mayo’s classification, 378 
resection for, 385 
mortality, 385 
self-limiting, 378 
subacute, 383 : 
treatment, 378, 379, 380, 381, 385 
with abscess, 379 
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Diverticulitis with abscess, treatment, | Duodenum, carcinoma, 400 


ampullary, 400 
with obstruction, 379 circumampullary, 400 
treatment, 380, 385 infra-ampullary, 401 
Diverticulum, duodenal, 136 dilatation, 243 
Meckel’s, 9, 434. See Meckel’s. classification, 366 
Divulsion of sphincter ani, 598 diagnosis, 245 
Drugs increasing indicanuria, 132 etiology, 244 
Dry colitis, 482 from obstruction, 368 
Duct, common bile-, 23, 24 symptoms, 244 
cystic, 22 treatment, 245 
hepatic, 22, 23 with gastric atony, 366 
of Wirsung, 26 with gastroptosis, 367 
pancreatic, 24, 26 kinking, 243, 247 
Duodenal, angulation, 247 six-hour residue in, 144 
catarrh (chronic), 239 Dwarf tapeworm, 555, 556 
diagnosis, 239 Dysentery, amebic, 521, 522 
symptoms, 239 antitoxin, 302 
treatment, 240 bacillary 299. See Bacillary. 
contour, causes of irregularity in, 136 bacillus, 300 
diverticulum, 136 ciliate, 529 
ferments, tests for, 94, 95 vaccine, 303 
glands 4 Dyspepsia, senile, 360 
hypermotility, 137 
hyperperistalsis, 137 Echinococcus elements in urine, 130 
obstruction, 368 hydatids, 559 
suspensory muscle of Treitz, 8 Eelworm, 572 
tube, use of, 94 Eggs, parasitic, in feces, 512, 570 
tumors, 247 Electricity in constipation, 494 
ulcers, 136, 248 Embolism, intestinal, 269, 321, 355 
following burns, 268, 270 mesenteric, 355 
Roentgen diagnosis of, 136 Emetin in amebiasis, 525 
Duodenitis, acute, 239 Enlargement, congenital, of colon, 81, 
adhesive, 240 139 
diagnosis, 240 local, of abdomen, 66 
etiology, 240 of abdominal veins, 58, 62 
treatment, 241 of spleen, 74 
gastro-, 241 Entameba buccalis, 529 
Duodeno-hepatic ligament, 7 coli, 512, 515 
Duodenum, anatomy, 6 gingivalis, 529 
atresia, 246 histolytica, 513, 515 
diagnosis, 246 Enteralgia, 469 
symptoms, 246 diagnosis, 469 
treatment, 247 etiology, 469 
benign stenosis, 247 Enteritis, acute, 248 
diagnosis, 248 diagnosis, 250 
etiology, 247 diet, in, 250 
symptoms, 247 etiology, 248 
treatment, 248 pathology, 249 


hlood-vessels, 8 prognosis, 250 
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Enteritis, acute, symptoms, 249 
treatment, 250 
chronic, 251 
diagnosis, 251 
etiology, 251 
pathology, 251 
symptoms, 251 
treatment, 252 
phlegmonous, 314 
tuberculous, 281, 
Enterocolitis, 248 
differentiated from appendicitis, 350 
Enterogenic cyanosis, 468 
diagnosis, 469 
etiology, 468 
treatment, 469 
Enterokinase, 29, 30, 34 
Enteroptosis, 04, 70, 84. 385 
Entcroptotic abdomen, 66 
Eosinophilia, 512 
Epiploie appendages, 11 
Erepsin, 34, 95 
Erysipelas, intestinal ulcer in, 310 
Examination blanks, Bassler’s, 50, 51, 52 
of patients, 53 
of rectum, 84 
proctoscopic, 88 
Examining table. Bassler's, 53 
Excessive intestinal toxemia, 
147. See Toxemia. 
Exercise m constipation, 494 
Exhausted function of colon, 483 
External fistula, 604 
hemorrhoids, 84, 584, 585. See Hem- 
orrhoids. 
sphincter. 17 
Exudates, inflammatory abdominal, 72 


See Ulcers. 


chronic, 


False diverticula, 375 
Fasciolopsis buski, 540 
Fats, absorption of, 37 
in feces, 104 
Fatty acids, production of, 37, 38, 154 
Fecoliths, 144 
Fecal impaction, 446 
obstruction, 446 
Feces, 99 
anérobes in, 116 
as guide to intestinal digestion, 92 
bacteria in, 116, 117 
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Feces, bacteria in, influence of diet on, 
123 : 
blood in, 101, 102 
significance, 109 
character of, following test diet, 106 
from fermentation, 111 
from putrefaction, 111 
clay-colored, 101 
color, 101, 108 
composition, 99 
determining utilization of connective 
tissue in, 105 
of fats, 104 
of muscle-fibers, 105 
of starch, 104 
eggs of protozoa in, 512 
exainination, 95, 100 
bacteriologic, 116 
chemical, 108 
for amebe, 514 
for nematodes, 570 
macroscopic, 106 
microscopic, 99, 104, 106, 107 
fermentation tests, 110 
fermentative changes in, 111 
gall-stones in, 103 
in intestinal stenosis, 101 
mass movements of, 45, 46 
mucin in, 109 
mucus in, 102 
odor, 102 
pus in, 103 
putrefactive changes in, 111, 116 
reaction, 108 
tumor fragments in, 103 
urobilin in, 109 
Fermentation, bacterial, 169 
fecal, 111 
intestinal, 169 
tests for feces, 110 
Bassler’s 111, 112 
Schmidt's, 110 
Ferments, tests for duodenal, 94, 95 
Fever, paratyphoid, 474 
typhoid, 474 
Fibrin test, 94 
Fibromyxoma of intestine, 397 
Fibrous stricture of rectum, 629, 630 
Fish tapeworm, 558 
Fissure of anus, 600 
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Fissure of anus, diagnosis, 602 
etiology, 600 
pathology, 600 
symptoms, 601 
treatment, 602 
operative, 603 
Fissures, of liver, 19 
rectal, 84 
Fistula, anorectal, 604 
blind, 604 
diagnosis, 606 
external, 604 
horseshoe, 604 
internal, 604 
symptoms, 606 
treatment, 608 
tubercular, 604 
varieties, 604 
Fistulz, intestinal, 141 
rectal, 85, 86 
Fistulectomy, 609 
Fistulotomy, 608 
Flexner Manilla bvactitis) 300, 301 
Flexure defects of colon, 483, 497 
hepatic, 13 
sigmoid, 13 
splenic, 13 
Fluctuation wave, 62 
Flukes, intestinal, 538 
Fluoroscopic examination of intestines. 
134 
Folin test, 127, 131 
Follicular ulcers of intestine, 274, 277, 
279 
Foodstuffs, absorption of, 36 
Foreign bodies in intestines, 141, 441 
in rectum, 488 
Fowler's treatment for tapeworm, 549 
Friction, perihepatic, 74 
perisplenic, 74 
peritoneal, 74, 76 
Function, altered, of colon, 482, 483 
antitoxic, 155 
of sigmoid, 43, 391 
Functions, tests for intestinal, 91 


Galactose, 39 
Gall-bladder, anatomy, 23 
palpation of, 75, 80 

percussion of, 81 
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Gall-stones, causing intestinal obstruc- 
tion, 441, 446 
differentiation, 144, 352 
in feces, 103 
Roentgen diagnosis of, 142, 143 
Gangrenous appendicitis, 328 - 
bacillary dysentery, 304 
Gas pains, 456, 600 
Gaseous abdomen, 66 
Gastric atony and duodenal dilatation, 
366 


crises, 476 
hypertonus, 136 
Stasis, 188 
Gastrodiscoides hominis, 540 
Gastro-duodenitis, 241 
Gastrogenic diarrhea, 462 
Gastro-intestinal influenza, 320 
symptoms, 320 
treatment, 321 
Gastroptosis and duodenal dilatation, 367 
General inspection, 53 
Giardia intestinalis, 537 
infection by, 538 
treatment, 538 
Glands, anal, 16 
duodenal, 4 
of Brunner, 4, 8, 28 
of Liberkuhn, 4, 10, 16 
tumors, of mesenteric, 73 
of retroperitoneal, 73 
Glandular disturbance, diarrhea from, 


Glenard’s method for palpating liver, 71 
Glisson’s capsule, 19, 21, 22 
Glucose, 32, 39 

formation of, 30 
Glutoid capsules, 92 
Glycerin, production of, 37, 38 
Glycogen, 32 ‘ 
Glycosuria in intestinal toxemia, 1% 
Glycuronic acid in urine, 130 
Gmelin test, 109 
Goblet cells, 1, 11, 35 
Gonorrheal ulcers of intestines, 293 
Grape-sugar in urine, 126 
Groove, anal-rectal, 16 
Guaiac test, 110 
Gummata, intestinal, 290 
Gut, blind, 11 
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Hemorrhage after rectal operations, 599 


intestinal, 476 
causes, 476 
symptoms, 476 
treatment, 478 
post-operative intestinal, 477 
prognosis, 477 
Hemorrhoids, 583 
capillary, 588 
classification, 584 
connective-tissue, 585 
etiology, 583° 
external, 84, 584, 585 
soft-bodied, 585 
thrombotic, 585, 586 
injection method of treating, 594 
internal, 85, 584, 587 
diagnosis, 591 
pathology, 587 
symptoms, 588 
treatment, 592 
mixed, 588 
operations for, 597, 598, 599 
skin tags, 585, 587 
Hepatic artery, 20 
cells, 21 
duct, 22, 23 
flexure, 13 
vein, 20 
Hepatitis in bacillary dysentery, 305 
Hernia, of Meckel's diverticulum, 438 
strangulated, 438 
Richter’s, 429 
diagnosis, 429 
mortality, 429 
symptoms, 429 z 
Heterophyes heterophyes, 539 
Hill diarrhea, 578 
etiology, 579 
prognosis, 579 
symptoms, 578 
treatment, 579 
Hilton, white line ‘of, 16 
Hirschsprung’s disease, 81, 139, 372 
complications, 374 
differentiated from megacecum, 370 
etiology, 372 
prognosis, 374 
symptoms, 373 
treatment, 374 


His’s Y-bacillus, 300, 301 
Histamine, 164, 166 
Histidine, 164 
History records, 50 
taking, 48 
Hookworm disease, 560 
history, 560 
method of infection, 565 
pathology, 566 
prevention, 569 
symptoms, 566 
treatment, 567 
Hookworms, 560 
morphology, 561 
varieties, 561 
Hoppe-Seyler test, 125 
Hormonal, 458 
Horseshoe fistula, 604 
Houston's valves, hypertrophy of, & 
485, 498 
Hydatids, echinococcus, 559 
Hydronephrosis, 73 
Hymenolepis diminuta, 556 
Hymenolepis nana, 555 
symptoms of infection, 556 
Hyperesthesia gastrica, 178 
Hyperfunction of colon, 482 
Hypermotility, colonic, 140 
duodenal, 137 
Hyperperistalsis, duodenal, 137 
of small intestine, 137 
Hypertonus, gastric, 136 
Hypertrophic proctitis, 581, 582 
Hypertrophy of levatores ani muscle: 
488, 4y& 
of O'’Bierne’s sphincter, 484, 498 
of rectal papille, 86 
of sphincter muscle, 488, 499 
of valves of Houston, 86, 485, 498 
Hypo, acid-, 134 
Hypomotility of colon, 140 


Ideopathic dilatation of colon, 369 
megacecum, 82 
Hleal stasis, 140, 188 
Ileocecal carcinoma, 402 
Ieocecal valve, 12 
incompetency of, 141, 188, 231 
history, 231 
pathology, 232 


648 


Ileocecal valve, incompetency of, treat- 
ment, 233 
tuberculosis of, 140 
Heocolic sphincter, 41, 42 
lleocolitis, 248 
Heum, 8, 9 
carcinoma of, 402 
lleus, 410 
acute, 410 
symptoms, 411 
adynamic, 451 
chronic, 410 
causes, 413 
symptoms, 412 
Murphy's classification, 41 
paralytic, 451 :" 
Iliac colon, 406 
Impaction, fecal, 446 
Imperforate anus, 635, 636 
Incomplete intestinal obstruction, 412 
prolapse of rectum, 625, 626 
Indicanuria, 115, 128, 131, 147 
Bassler’s test for, 129 
drugs increasing, 132 
Indol, 102, 116, 125, 164, 183 
Indolacetic acid, 166, 167, 168, 174, 183 
Indolaceturia, 167 
Indologenes bacteria, 160 
Indoxy! sulphuric acid, 128 
Infarcts, intestinal, 357 
Infective ulcers of intestine, 281, See 
Ulcers. 
Inflammatory ulcers of intestine, 271. 
See Ulcers. 
Inflation of intestines, 82 
Influenza, gastro-intestinal, 320 
symptoms, 320 
treatment, 321 
Infra-ampullary carcinoma of duod- 
enum, 401 
Injection of hemorrhoids, 594 
Injuries to rectum and anus, 634 
Inspection, abdominal, 53 
general, 53 
Internal anorectal fistula, 604 
hemorrhoids, 85, 584, 587. See Hem- 
orrhoids, 
sphincter, 17 
Interpretation of X-ray plates, 135 
Interstitial appendicitis, 326, 330 
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Interstitial sigmoiditis, chronic, 265, 266 
Intestinal acidosis, 235 
adhesions, 427 
aérobes vs. anaérobes, 156, 157 
amebiasis, 512, See Amebiasis. 
anthrax, 318 
pathology, 319 
treatment, 320 
antiperistalsis, 41, 42 
bacteria, 116, 117, 156, 160 
colic, 469 
diagnosis, 469 
etiology, 469 
constrictions, 428 
digestion, 28 
diphtheria, 309 
disorders, urine in, 124 
diverticula, 375. See Diverticula, 
embolism, 269, 270, 271, 321, 355 
prognosis, 359 
symptoms, 357 
treatment, 359 
fermentation, 169 
ferments, 34 
fistula, Roentgen examination of, 141 
flukes, 538 
function, 34 
gummata, 290 
hemorrhage, 476 
causes, 476 
post-operative, 477 
symptoms, 476 
treatment, 478 
infarcts, 357 
invagination, 397 
juice, 34 
lacteals, 3, 6 
lymphatics, 3, 6, 12 
movements, 40, 42, 47, 59, 91 
nematodes, 570 
species of, 570, 578 
treatment of infection by, 571 
neuroses, 501 
Intestinal obstruction, 420 
acute, 420 
symptoms, 441 
adynamic, 451 
causes, 427, 440 
differential diagnosis, 446 
causes of death, 420 


INDEX. 


Intestinal obstruction, chronic, 420, 443 


complete, 411 
diagnosis, 444 
from appendicitis, 446 
due to motor paralysis, 451 
diagnosis, 454 
etiology, 451 
prognosis, 456 
symptoms, 454 
treatment, 457 
from adhesions, 427 
from cicatrix, 440 
from congenital strictures, 440 
from constrictions, 428 
from fecal impaction, 446 
from foreign bodies, 141, 441 
from gall-stones, 441, 446 
from intussusception, 439, 446 
from Meckel’s diverticulum, 435 
from pericolonic membrane, 429 
from strangulation, 427 
from tubercular peritonitis, 440 
from tumors, 440 
incomplete, 412 
Murphy’s classification, 451 
paralytic, 451 
post-operative, 446 
differential diagnosis, 448 
treatment, 449 
results cf animal experimentation, 425 
source of toxemia, 423 
treatment, 449 
Intestinal parasitic infections, 507 
frequency, 507 
method of injuring host, 507 
pathology, 509 
symptoms, 512 
peristalsis, 41, 42 
polyposis, 141, 398 
diagnosis, 399 
pathology, 399 
treatment, 399 
protozoa, 507 
classification, 510 
morphology, 511 
ciliate, 529 
bi-flagellate, 533 
multi-flagellate, 534 
psychoneuroses, 504 
treatment, 504 
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Intestinal psychoses, 501 
‘putrefaction, 147, 157, 169. See 
Toxemia. 4 
roundworms, 570 
species of, 570, 578 
treatment for infection by, 571 
sand, 469 
etiology, 469 
pathology, 470 
symptoms, 471 
treatment, 471 
secretions, 35 
stasis (chronic), 148, 150, 161, 221. 
See Stasis. 
stenosis, 76, 82, 101 
strangulation, 427 
strictures, 440), 483 
symptoms, 48, 49, 50 
thrombosis, 269, 270, 271, 321, 355 
prognosis, 359 
symptoms, 357 
treatment, 359 
toxemia, chronic excessive, 147. See 
Toxemia. 


Intestines, amyloid disease, 269 


amyloid ulcers, 269. See Ulcers. 
anatomic conditions, 366 
benign tumors, 396 
treatment, 418 
carcinomata, 400 
Roentgen examination, 415 
symptoms, 410 
treatment, 418 
catarrhal conditions, 239 
circulatory conditions, 355 
fibromyxoma, 397 
foreign bodies, 141, 441 
fluoroscopic examination, 134 
functional tests for, 91 
inflation of, 82 
large, 9. See Large. 
lipoma, 396 
local digestive disorders in, 114 
lymphosarcomata, 408 
neoplastic conditions, 396 
nervous disorders, 500 
Roentgen examination of, 43, 44, 133- 
142 
sarcomata, 408 
small, 1. 34. See Small, 
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Intestines, symptomatic conditions, 420 
time required for emptying, 47, 91 
tumors of, 75, 76, 396 

Intoxication, auto-, 147. See Toxemia, 

chronic. 

Intussusception, 439, 446 
etiology, 439 
frequency, 439 
of sigmoid, 86 
pathology, 439 
symptoms, 440 

Invagination, intestinal, 397 
of Meckel’s diverticulum, 436 

Invertase, 34 

lodoform test, 92 

Ipecac in amebiasis; 524 

Irregularities in contour, of colon, 139 
of duodenum, 136 

Ischiorectal abscess, 284, 611 
treatment, 612 

Islands of Langerhans, 26 

Isoamulamine, 164 


Jackson's membrane, 139, 429, 430 oe 
etiology, 431 
pathology, 431 
symptoms, 433 
treatment, 434 
Jaundice, simple catarrhal, 241 
etiology, 241 
symptoms, 241 
treatment, 242 
urine in, 124 
Jejuno-ilium, 8 
blood-vessels, 9 
lymphatics, 9 
nerves, 9 
Jejunum, carcinoma of, 402 
Juice, intestinal, 34 
ferments in, 34 
function, 34 
secretion, 35 
pancreatic, 28 
action, 28, 30 
ferments in, 28, 29, 30 
secretion, 31 


Keratin-coated pills, 92 
Kidney, dislocated, 73 
movable, 73 


INDEX. 


Kidney tumors, 72, 81 

Kinking of duodenum, 241, 247 
Kinks, Lane’s, 137, 150 
Kuhne's antipeptone, 29 


Lacerations of rectum, 634, 635 
Lactase, 34, 39 
Lacteals, intestinal, 3, 6 
Lamblia intestinalis, 537 
infection by, 538 
treatment, 538 
Lane's kinks, 137, 150 
Langerhans, islands of, 26 
Large intestine, 9. See also Colon, Sig- 
moid, 
anatomy, 9 
function, 35 
length, 9 
movements, 42, 59 
mucous coat, 10 
muscular coat, 11 
Roentgen examination, 44, 133, 138 
serous coat, 1] ; 
stenosis, 82 
tumors, 75, 76 
Larval tapeworm, 559 
Lead colic, 472 
symptoms, 472 
treatment, 474 
palsy, 473 
poisoning, 472 
Lecithin, 33 
Left-sided colon, 390 
Leprosy, intestinal ulcer in, 310 
Leucin, 164 
Leucine, 29, 127 
Leukemic intestinal ulcer, 322 
Levator ani, hypertrophy of, 488, 498 
spasm of, 
Liberkiihn, glands of, 4, 10, 16 
Ligament, coronary, 24 
duodeno-hepatic, 7 
Ligaments of liver, 24 
triangular, 24 
Ligature operation for hemorrhoids, 597, 
598 
Line of Hilton, white, 16 
Linea albicantes, 54 
Lipase, 30, 33 
test for, 95 
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Lipoid membrane, 37 
Lipoma of intestine, 396 
Liver, amebic abscess, 518, 527 
anatomy, 18 
decrease in size of, 80 , 
enlargement, 80 
fissures, 19 
function, 32 
test, 186 
histology, 21 
ligaments, 24 
lobes, 18 
lymphatics, 20 
palpation, 71 
Glenard's method, 71 
percussion, 77 
pulsations, 70 
Roentgen examination, 145 
Lobes of liver, 18 
Riedel, 72, 144, 145 
Local enlargements of abdomen, .66 
intestinal digestive disorders, 114 
Locomotor ataxia, abdominal symptoms, 
475 i 
Lung, amebic abscess of, 520, 527 
Lycopodium test, 91 
Lymphatics, intestinal, 3, 6, 12 
of liver, 20 
Lymph nodes, calcified, differentiated 
from gall-stones, 144 
Lymphosarcoma of intestine, 408 


Macrostomia mesnili, 536 
Male fern, 549 
Malposition of colon, 483, 497 
Maltase, 30, 34 
Marginal abscess of rectum, 610 
Mass movements of intestines, 45, 46 
Mayo’s classification of diverticulitis, 378 
Meal, barium, 47, 134 
bismuth, 43, 47 
Meckel’s diverticulum, 9, 434 
frequency, 434 
hernia of, 438 
strangulated, 438 
inflammation of, 437 
invagination of, 436 
symptoms, 436 
intestinal obstruction from, 435 
opening at umbilicus, 435, 437 
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Meckel’s diverticulum, opening at um- 
bilicus, treatment, 437 
pathology, 435 
symptoms, 435 
Megacecum, 370 
differentiated 
disease, 370 
etiology, 370 
idiopathic, 82 
Roentgen examination of, 371 
symptoms, 371 
treatment, 371 
Meissner’s nerve plexus, 5, 6, 178 
Melanosis, 633, 634 
Meltzer’s sign, 344 
Membrane, Jackson's, 139, 429, 430 
etiology, 431 
pathology, 431 
symptoms, 433 
treatment, 434 
lipoid, 37 
pariepocolic, 430 
pericolic, 429, 430 
pericolonic, 429, 430 
etiology, 431 
pathology, 431 
symptoms, 433 
treatment, 434 
Membranous pericolitis, 430 
Mesenteric embolism, 355 
glands, tumors of, 73 
thrombosis, 355 
Mesentery, 8 
anatomy, 355 
root of, 355 
Metabolism, influence of food on bac- 
terial, 169 
Meteorism, 61, 68 
Methemoglobin, 468 
Method, Glenard’s, for palpating liver, 
71 
Methyl] mercaptan, 102 
Milk, action of pancreatic juice on, 30 
Mineral oil, 493 
Mixed hemorrhoids, 588 
Mobility of colon, 139 
Morgagni, columns of, 17 
valves of, 17 
Mouth amebiasis, 529 
Movable kidney, 73 


from Hirschpsrung’'s 
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Movements, mass, 45, 46 

of large intestine, 42, 47, 59 

of small intestine, 40, 47, 59, 91 
Mucin in feces, 109 

test for, 109 
Muco-membranous colitis, 253 
Mucus colic, 253 
Mucus, in feces, 102 
Murphy’s classification of ileus, 451 
Muscle-fibers in feces, 105 


Necator americanus, 561 
Nematodes, intestinal, 570 

species, 570, 578 

treatment of infection by, 571 
Neoplasms, intestinal, 396 
Nerve-plexus of Auerbach, 6, 41, 178 

of Meissner, 5, 6, 178 
Nerve resection for pruritus ani, 621 
Nervous disorders of intestines, 500 
Neurasthenia, 502 

etiology, 502 

symptoms, 502 

treatment, 503 
Neurogenic diarrhea, 463 
Neurological type of colitis, 254, 255, 256, 

262 
Neuroses, intestinal, 501 
Non-indologenes bacteria, 160 
* Non-perforative ulcerative appendicitis, 
327 . 

Non-rotation of colon, 390 

diagnosis, 390 

symptoms, 390 

treatment, 390 
Nutrition of abdominal wall, 58, 69 


Obese abdomen, 66 
Obesity, abdominal wall in, 60 
O’Bierne’s sphincter, hypertrophy of, 484, 
498 

Obliterating appendicitis, 332 
Obstruction, duodenal, 368 

fecal, 446 

intestinal, from diverticulitis, 379, 380, 


of colon, 413 
of intestines. 
tion. 
of small intestines, 411 


See Intestinal obstruc- 


INDEX. 


Odor of feces, causes, 102 
Omentum, tubercular, 73 
Operations for hemorrhoids, 597, 598, 
599 
on rectum, complications following, 
599 
Whitehead's, 599 
Ovarian tumors, 63 
Oxalic acid, 185 
Oxaluria, 130 
Oxybutyric acid, 126 
Oxygen in peritoneal cavity, introduc- 
tion of, 145 
Oxyuris vermicularis, 574 


Painful ulcer, 600 
Pains, gas, 456, 600 
Palpation, abdominal, 68 
objects, 69 
technic, 69 
of gall-bladder, 75, 80 
of liver, 71 
of pancreas, 75 
Palsy, lead, 473 
Pancreas, anatomy, 24 
histology, 24, 26 
palpation, 75 
Pancreatic duct, 24, 26 
juice, 28 
action of, 28, 30 
ferments in, 28, 29, 30 
stimuli to secretion, 31 
secretion, 32 
Pancreatitis, chronic, 468 
Papilli of rectum, hypertrophied, 86 
Papillitis, 622, 624 
symptoms, 625 
treatment, 625 
Paradysentery bacillus, 300 
Paralytie intestinal obstruction, 451 
Parasites, intestinal, 507. See Intestinal. 
Parasitic eggs in feces, 512 
Paratyphoid fever, 474 
Pariepocolic membrane, 430 
Partial prolapse of rectum, 625, 626 
Particles, zymogen, 26 
Patches, Peyer's, 4 
Patients, examination of, 53 
Pediculi, 84 
Pellagra, 310 
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Pellagra, ctiology, 310 
pathology, 312 
stages of, 312 
symptoms, 311, 312 
treatment, 314 
Pelleterine, 549 
Pelvic colon, 391, 406 
tumors, 73 
Pelvirectal abscess, superior, 613 
Pendulum movements of intestine, 40 
Peptone, 29 
absorption, 36 
Percussion of abdomen, 77 
of gall-bladder, 81 
of liver, 77 
Perforation, typhoid, 474 
Perforative appendicitis, 327 
Pericolic abscess, 375 
membrane, 429, 430 
Pericolitis, membranous, 430 
Pericolonic adhesions, 234 
etiology, 234 
treatment, 234 
membrane, 429 
etiology, 431 
pathology, 431 
symptoms, 433 
treatment, 434 
Peridiverticular abscess, 140, 142, 379, 
385 
Peridiverticulitis, 375, 378, 379. Sve 
Diverticulitis. * 
Perihepatic frction, 74 
Perisplenic friction, 74 
Peristaltic movements of intestine, 41, 
42, 59 
Peritoneal adhesions, 336 
cavity, oxygen in, 145. 
friction, 74, 76 
tuberculosis, 73 
Peritoneum, 27 
Peritonitis, general, 81 
in appendicitis, 333 
tubercular, causing obstruction, 440 
Perityphlitic abscess, 72, 334 
Permanganate in bacillary dysentery, 307 
Peyer’s patches, 4 
Phlegmonous enteritis, 314 
sigmoiditis, 265, 266, 267 
Phosphates in urine, 127. 
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Phosphoric acid, 184 
Physiology of intestinal digestion, 28 
Pigmentation of rectum and colon, 631 
Piles, 583, See Hemorrhoids. 
attack of, 585 
Pills, keratin-coated, 92 
Pin worms, 84, 574 
symptoms of infection by, 575 
Pituitrin in paralytic ileus, 459 
Plexus of Auerbach, 6, 41, 178 
of Meissner, 5, 6, 178 
Pneumococcic infections, 475 
Pneumonia, gastro-intestinal symptoms 
in, 475 : 
Poisoning, lead, 472 
sausage, 294 
Polyp, rectal, 85 
Polyposis of colon, 141, 398, 399 
Polypous colitis, 274 
symptoms, 277 
treatment, 279 
Pork tapeworm, 554 
Portal vein, 20 
Position, Sims’s, 84 
Post-operative intestinal hemorrhage, 
intestinal obstruction, 446 
differential diagnosis, 448 
treatment, 449 
Pregnancy, abdomen of, 66 
Primary colitis, 254 
Procidentia recti, 625 
Proctitis, 581 
atrophic, 581 
etiology, 581 
pathology, 582 
symptoms, 581, 582 
diagnosis, 582 
forms, 581 
hypertrophic, 581 
etiology, 582 
pathology, 582 
symptoms, 581, 582 
treatment, 582 
Proctoscope, Bassler’s, 88, 90 
Proctoscopy, technic, 88 
Proctosigmoidoscope, Bassler's, 88, 90 
Prolapse of rectum, 86, 625 
complete, 625, 626 
incomplete, 625, 626 
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Prolapse of rectum, partial, 625, 626 
Prosecretin, 32 
Protease, test for, 95. 
Proteins, absorption of, 39 
Proteose, 425 
Protozoa, intestinal, 507. See Intestinal. 
Prowazekia, 533 
Prunes in constipation, 493 
Pruritus ani, 614 

diagnosis, 616 

etiology, 614 

symptoms, 615 

treatment, 616 

surgical, 621 
vaccine, 620 
Pseudodysentericus coli bacillus, 
272, 273, 300 

Psychoneuroses, intestinal, 504 
Psychoses, intestinal, 501 
Ptomaine poisoning, 293 
Ptomaines, 154 
Ptosis, 148, 150 
Pulsations of liver, 70 
Pus in feces, 103 
Putrefaction, albuminous, 154 

fecal, 111, 116 

intestinal, 147, 157, 169. See Toxemia. 
Pyorrhea alveolaris, 529 


271, 


Radiography, Cole serial, 134 
Reaction, Cammidge, 126 
of feces, 108 
Records, history, 48 
Rectal abscess, 85, 86, 609 
administration of colon vaccine, 212, 
215 
fissures, 84, 590, 600 
fistula, 86, 604. See Fistula, 
polypi, 85 
tumors, 85, 86 
ulcers, 85 
valves, 16, 86 
hypertrophy of, 485, 498 
Rectum, abscesses of, 85, 86, 609 
marginal, 610 
anatomy, 14, 16 
blood supply, 18 
carcinoma, 85, 406, 415 
complications after operations on, 599 
congenital defects, 635 


INDEX, 


Rectum, examination of, 84 
fibrous stricture of, 629 
diagnosis, 630 
etiology, 629 
forms, 629 
symptoms, 629 
treatment, 630 
foreign bodies, 488 
histology, 16 
hypertrophied papilk of, 86 
injuries to, 634 é 
lacerations, 634, 635 
lymphatics, 18 
mucous coat, 16 
nerve supply, 18 
procidentia, 625 
prolapse of, 8, 625 
complete, 625, 626 
incomplete, 625, 626 
partial, 625, 626 
pigmentation of, 631 
etiology, 631 
pathology, 632 
symptoms, 634 
treatment, 634 
rupture of, 634 
serous coat, 17 
sphincteric portion, 14 
submucous coat, 17 
valves of, 16, 86 
hypertrophy of, 485, 498 
Redundancy of sigmoid, 391 
diagnosis, 393 
symptoms, 392 
treatment, 393, 394 
Reflexes, appendiceal, 346 


Regulin, 492 
Renal calculi differentiated from gall- 
stones, 144 


function test, 186 
Resection for diverticulitis, 385 
Residue, six-hour, 144, 188 
Retraction of abdomen, 65 
Retroperitoneal glands, tumors of, 73 
Retrorectal abscess, 613 
Richter’s hernia, 429 

diagnosis, 429 

mortality, 429 

symptoms, 429 
Riedel lobe, 72, 144, 145 


Rigg’s disease, 529 
Ring, Cannon, 44, 47 
Roentgen anatomy of intestines, 40 
diagnosis of appendicitis, 347 
of cholecystitis, 144 
of duodenal ulcer, 136 
of gall-stones, 142, 143, 144 
examination of appendix, 141 
of cecum mobile, 388 
of intestinal fistulz, 141 
of intestine, 43, 44, 133-142 
precautions, 134 
requirements, 133 
technic, 133 
of liver, 145 
of megacecum, 371 
Root of mesentery, 355 
Roundworm infection, 570 
treatment, 571 
Roundworms, 570 
species, 570, 578 
Rupture of rectum, 634 


Saline solution, absorption of, 37 
Salol test, 92 
Salts, bile, 33 
circulation of, 34 
Sand (intestinal), 469 
etiology, 469 
pathology, 470 
symptoms, 471 
treatment, 471 
Santonin, 571 
Sarcoma of appendix, 333 
of intestine, 408 
Sausage poisoning, 294 
Scaphoid abdomen, 65, 66 
Schmidt's fermentation test, 110 
test, 93 
for urobilin, 109 
test diet, 96, 97 
Scurvy, 321 
Scybala, 101 
Secondary colitis, 254 
Secretin, 32 
pancreatic, 32 
Self-limiting diverticulitis, 378 
Senile constipation, 483 
dyspepsia, 360 
Sepsis, intestinal ulcer in, 310 
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Serial radiography, Cole's, 134 
Serum in bacillary dysentery, 307 
Shiga-Kruse bacillus, 300, 301 
Sieve, Boas stool-, 104 
Sigmoid, 13 
diverticula of, 375, 378 See Diver- 
ticula. 
function of, 43, 391 
intussusception of, 86 
malignant tumors of, 75 
redundancy, 391 
diagnosis, 393 
symptoms, 392 
treatment, 393, 394 
straight, 139 
Sigmoiditis, 263 
acute catarrhal, 263 
symptoms, 263 
treatment, 264 
chronic catarrhal, 264 
diagnosis, 265 
symptoms, 264 
treatment, 266 
chronic interstitial, 265 
symptoms, 265 
treatinent, 266 
etiology, 263 
phlegmonous, 265 
symptoms, 265 
treatment, 266, 267 
Sign, Bastedo’s, 346 
Meltzer's, 344 
Sims’s position, 84 
speculum, 87 
Six-hour residue, 144, 188 
Skatol, 102, 125, 184 
Skin, inspection of, 54 
Skin-tags (hemorrhoidal), 585, 587 
treatment, 587 
Small intestine, anatomy, 1 
funct’on, 344 
hyperpcristalsis, 137 
histology, 1 
length, 1 
lymphatics, 3, 6 
movements, 40, 59 
mucous coat, 1 
muscular coat, 1, 5 
nerves supplying, 6 
obstruction of, 411 
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Small intestine, Roentgen examination, 
43, 133, 135 
serous coat, 5 
submucous coat, 5 
tumors of, 75, 76 
xascular supply, 5 
Soft-bodied external hemorrhoids, 585 
Solution, saline, absorption of, 37 
Sounds, splashing, 76 
Spasm of levator ani, 599 
Sparganum mansoni, 560 
Spastic constipation, 482 
Speculum, Brinkerhoff rectal, 87 
Cook's rectal, 87 
Sims's, 87 
Sphincter ani, 17 
divulsion of, 598 
external, 17 
hypertrophy of, 488, 499 
internal, 17 
Spirochzta icterohemorrhagiz, 241 
Splanchnoptosis, 385 
Splashing sounds, 76 
Spleen, enlargement of, 74 
tenderness over, 74 
tumors of, 74 
Splenic flexure, 13 
Sprue, 296 
diagnosis, 298 
etiology, 296 
pathology, 296 
symptoms, 297 
treatment, 298 
Starch in feces, 104 
Stasis, chronic intestinal, 148, 150, 161, 
221 
definition, 221 
differential diagnosis, 221 
etiology, 222 
pathology, 223 
symptoms, 229 
treatment, 230 
colonic, 140 
diarrhea in, 467 
gastric, 188 
ileal, 140, 188 
Stenosis, duodenal, 247 
intestinal, 76, 82 
feces in, 101 
tuberculous, 286. See Ulcers. 
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Stercoral intestinal ulcers, 277, 279 
Stomach, six-hour residue in, 144 
tumors, 75 
Stool sieve, Boas, 104 
Stools. See Feces, 
Straight sigmoid, 139 
Strangulation, 427, 446 
of hernia of Meckel’s diverticulum, 
438, 446 
Strassberger’s test diet, 96 
Streptococcus fecalis, 620 
Strictures, congenital intestinal, 440 
fibrous, of rectum, 629, 630 
intestinal, 483 
Strongyloides stercoralis, 570, 576 
infection by, 577 
Subacute diverticulitis, 386 
Subphrenic abscess, 80, 145 
Substances, buffer, 236 
Subtegumentary rectal abscess, 610 
Sugar, absorption of, 36, 39 
Sulphates, urinary, in toxemia, 184 
Sulphemoglobinemia, 468 
Sulphuric acid in urine, 127, 130 
Superior pelvirectal abscess, 613 
Suppositories for constipation, 495 
Suspensory muscle of Treitz, 8 
Symptomatic intestinal conditions, 420 
Symptoms of intestinal conditions, 48, 
49, 50 
Syphilitic ulcers of intestine, 290 


Table, Bassler’s examining, 53 
Taking of patient's history, 48 


- Tapeworm, 


African, 557 
_ beef, 552 
classification, 552 
dwarf, 555 
symptoms of infection, 556 
fish, 558 
anemia from, 559 
infection, diagnosis, 549 
prevention, 551 
symptoms, 548 
treatment, 549 
larval, 559, 560 
life history, 546 
morphology, 544 
pork, 554 
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' Technic of abdominal palpation, 69 
of proctoscopic examination, 88 
Tenderness, abdominal, 70 
in colitis, 75 
in duodenal ulcer, 137 
over spleen, 74 
Tenia africana, 557 
confusa, 558 
phillippina, 558 
saginata, 552 
solium, 554, 560 
Teniide, 552, 557 
Test, agglutination, in bacillary dysen- 
tery, 302 
aloin, 110 
Askenstedt, 131 
Bassler’s fermentation, for feces, 111, 
112 
for indican, 129 
benzidin, 110 
carmine, 91 
charcoal, 91 
Desmoid, 105 
diet, Bassler's, 98 
detailed, 97 
feces following, 106, 123 
for a child, 98 
Schmidt's, 96, 97 
Strassberger’s, 96 
Emerson, 127 
fermentation, 110 
fibrin, 94 
Folin, 127, 131 
for renal function, 186 
for sulphuric acid in urine, 127 
Gmelin, 109 
guaiac, 110 
Hoppe-Seyler, 125 
iodoform, 92 
lycopodium, 91 
salol, 92 
Schmidt's, 93 
fermentation, 110 
for urobilin, 109 
Tests, fermentation for feces, 110 
for amylase, 95 
for blood in feces, 110 
for duodenal ferments, 94, 95 
for indol, 126 
for intestinal functions, 91 


Tests for lipase, 95 
' for mucin, 109 
for protease, 95 
for skatol, 126 
for urobilin, 126 
liver function, 186 
Tetramitus mesnili, 536 
Thrombosis, intestinal, 269, 321, 355 
mesenteric, 355 
Thrombotic external hemorrhoids, 585, 
586 
Thymol in hookworm infection, 568 
in tapeworm infection, 549 
Tongue, typhoid, 475 
Toxemia, chronic excessive intestinal, 
147 
abdominal adhesions in, 189 
acne from, 172 
anemia in, 171 
angioneurotic edema in, 172 
anorexia in, 171 
arthritis deformans in, 176 
asthma in, 175 
bacteriology, 159, 160, 187 
Bassler’s bacterial treatment, 216, 217, 
218 
diet for, 204 
cecum mobile in, 386 
cholecystitis in, 181, 190 
chronic appendicitis in, 179 
colitis in, 180 
cirrhosis of liver from, 181 
classification, 152 
colonic irrigation in, 200 
stasis from, 189 
combined type, 160 
diagnosis (laboratory), 182 
Distaso's classification of bacteria in, 
161, 163 
dizziness in, 171 
duodenal ulcer from, 190 
eczema in, 172 
erythema in, 172 
etiology, 148 
examination of feces in, 186 
exercise in, 198 
fatigue from, 170 
gall-bladder complications, 190 
gall-stones from, 181, 190 
' gastric atony in, 178 
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Toxemia, gastric, atony in, hyperacidity, 
177 
hyperesthesia, 178 
hypersecretion, 177 
ulcer, 190 
gout from, 176 
headache in, 174 
history, 148 
hydrotherapy, 197, 198 
ileal stasis in, 179 
indolic type, 158 
insomnia in, 172 
intestinal antiseptics for, 192 
irrigation, 199 
laboratory findings in, 182 
lichen planus from, 173 
megacecum in, 180 
myalgia in, 174 
myocarditis in, 176 
neuralgia in, 174 
neurasthenia in, 173 
neuritis in, 174 
. pericolonic adhesions in, 180 
primary, 152 
ptosis in, 181, 189 
pyloritis in, 179 
pylorospasm in, 178 
“rheumatism” in, 174 
Roentgen examination, 187 
saccharo-butyric type, 158 
secondary, 152 
staining of skin in, 172 
symptoms, 170 
abdominal, 176 
eye, 174 
gastric, 178 
joint, 176 
mental, 174 
nervous, 173 
substernal distress in, 176 
types, 158 
of bacteria present, 161 
treatment, 191 
bacterial, 207 
Bassler's bacterial, 216, 217, 218 
dietetic, 191, 202 
mechanical, 198 
medical, 196 
surgical, 218 
vaccine, 208, 211, 213 
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Toxeria, urine in, 182 
urticaria in, 172 
water drinking for, 201 
Toxemia, source of, in intestinal ob- 
struction, 423 
Toxic appendicitis, 342 
Toxins, types of intestinal, 152 
Transverse colon, 13 
Treitz, duodenal suspensory muscle of, 8 
Triangular ligaments, 24 
Trichomonas intestinalis, 534 
infection by, 535 
treatment, 535 
Trichuris trichiura, 573 
Trophic ulcers of intestines, 323 
Trypsin, 28, 30, 95 
action of, 29 
Trypsinogen, 28, 30 
Tube, duodenal, 94 
Tubercular fistula, 604 
peritonitis causing intestinal obstruc- 
tion, 440 
Tuberculosis of appendix, 332 
of ileocecal valve, 140 
of intestine, 396 
of omentum, 73 
of peritoneum, 73 
Tuberculous ulcers of intestine, 281. 
See Ulcers. y 
Tumors, abdominal, 70, 72, 76, 84 
duodenal, 247 
fragments of, in feces, 103 
gastric, 75 
intestinal, 75, 76 
of appendix, 333 
of bladder, 73 
of kidney, 72, 81 
of mesenteric glands, 73 
of rectum, 85, 86 
of retroperitoneal glands, 73 
of sigmoid, 75 
of spleen, 74 
ovarian, 63 
pelvic, 73 


Tympanites, 61, 68, 81 


Types of abdomen, 66 
Typhoid appendicitis, 349 
fever, 474 
abdominal symptoms, 474 
perforation, 474 
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Typhoid tongue, 475 
Tyramine, 164, 166 
Tyrosine, 29, 127, 164, 166 


Ulcer, duodenal, 136, 248, 268 
differentiated from appendicitis, 351 
following burns, 268, 270 

gastric, differentiated from appendi- 
citis, 351 
intestinal. See Ulcers of intestines. 
rectal, 85, 600 
Ulcerative appendicitis, 327 
colitis, 272 
etiology, 272 
symptoms, 277 
treatment, 279 
Ulcers of intestine, 268 
amyloid, 269 
complicating tuberculosis, 285 
symptoms, 270 
treatment, 271 
catarrhal, 271 
etiology, 271 
pathology, 271 
symptoms, 277 
treatment, 279 
decubital, 277 
pathology, 277 
symptoms, 277 
treatment, 279 
embolic, 269, 321 
symptoms, 270 
treatment, 271 
follicular, 274 
pathology, 274 
symptoms, 277 
treatment, 2 
gonorrheal, 293 
symptoms, 293 
treatment, 293 
in erysipelas, 310 
leprosy, 310 
sepsis, 310 
varioloid, 310 
infective, 281 
inflammatory, 271 
diet in, 278 
symptoms, 277 
treatment, 279 
leukemic, 322 
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Ulcers, stercoral, 277 
pathology, 277 
symptoms, 277 
treatment, 279 

syphilitic, 290 
pathology, 290 
symptoms, 290 
treatment, 292 

_ thrombotic, 269, 321 
symptoms, 270 
treatment, 271 

trophic, 323 

tuberculous, 281 
frequency, 281 
hyperplastic, 286 

pathology, 286 
symptoms, 288 
treatment, 288, 290 
primary, 281 
secondary, 281 
stenotic, 286 
pathology, 286 
symptoms, 286 
treatment, 288, 290 
treatment, 288 
local, 289 
prophylactic, 288 
ulcerative type. 281 
diagnosis, 285 
pathology, 21 
symptoms, 284 
varieties, 281 

uremic, 322 

Umbilicus, Meckel’s diverticulum open- 

ing at, 435, 437 

Urea estimation, 185 

Uremic ulcer of intestines, 322 

Uric acid in urine, 127 

Urine, bile acid in, 125 

bile pigments in, 124, 125 

casts in, 130 

echinococcus elements in, 130 

glycuronic acid in, 130 

gtape-sugar in, 126 

in intestinal disorders, 124 

in jaundice, 124 

oxalates in, 130 

phosphates in, 127 

sulphuric acid in, 127, 130 

uric acid in, 127 
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Urobilin, 126 
Schmidt's test for, 109 
Urorosein, 126-129 


Vaccine, bacillary dysentery, 303, 308 
colon bacillus, 211 
dose, 212 
rectal administration, 212, 215 
therapy, limitations of, 209 
objections to, 210 
treatment of pruritus ani, 620 
Vagotonia, 505 
Valve, ileocecal, 12 
insufficiency of, 141, 188, 231 
tuberculosis of, 140 
Valves of Houston, hypertrophy of, 86, 
485, 498 
of Morgagni, 17 
of rectum, 16, 86 
hypertrophy of, 485, 498 
Valvulz conniventes, 3 
Varicose external hemorrhoids, 585 
Varioloid, ulcers of intestine in, 310 
Vein, hepatic, 20 
portal, 20 
Veins, enlargement of abdominal, 58, 62 
Vermiform appendix, 12. See Appendix. 
Villi, intestinal, 1 : 
Visceral arteriosclerosis, 360 
diagnosis, 363 


Visceral arteriosclerosis, symptoms, 362 


treatment, 363 
Volhdrd’s test, 93 
Volvulus, 429 


Von Recklinghausen’s disease, 631 


Wall, abdominal, 58, 69 
in obesity, 60 

Water, absorption of, 36 
Wave, fluctuation, 62 
Weil's disease, 241 
Whipworm, 573 
Whitehead operation, 599 
White line of Hilton, 16 
Wirsung, duct of, 26 
Worms, eel-, 572 

hook-, 560 

pin-, 84, 574 

tape-, 544, 552 

round-, 570 

whip-, 573 


X-ray. See Roentgen. 
plates, interpretation of, 135 


Y-bacillus, 300, 301 
Yeast for constipation, 493 
Yokagawa yokagawa, 539 


Zymogen particles, 26 
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